*Y • • 1 / Y • • o jjj) aLslII L$xu jlaa ^ ^ ^Lill J^VI lii^H s-l km^II oLj£ ,jjj_>jii 



aa 8 jJU>. JLo£ ijLaa JliUa Jji :a U ■ 
j_oLc i o a a A ft m * J * . >s * * 



„- I,. £ tl ^ ,7, J aI< a) J^l ^ r I d III ur j all t 



^Jbllil / i_y^^*-ll * lijuJIj <_UjaJI S^jljj^J <ia ~ ^ aIdJI J)0°~ ^ ■ " ^ 

iijLiil cj-° Ca-o-JI ljJ^- ^jl~^ t Jjl — -!-aL»JlI ^jLi. — t i^-it I — ^_allil 

CyU mli - <1JI - V \ \ l_J, (JO 

+'\V--Y-YM'\rVV ^L5,+'\V--Y-Y'\l'\ro • 
pcdc@palnet.com ^ j_>^JVI o 1 - www.pcdc.edu.ps jj^JVI t.-i| 



^,.«..t.li kch jJl SiL~Jl <-bJ L*^j L«L»I Jbu L y..Ja..Jj j) ■ i— > <uliO JL^-L jjs>- ^Ja^UJl 

^1 iolJcL^ll ij-iJl ijl jaJJ alii j t J}*" ,>* J ' ^'I^X'^I J *-*2Jl .r^ L*L«I j l 1 _ ? '.Ja...»J.a.ll 



a j\ ^Jji I ji! <: £*i?xi\ ol-Ul Jjb*Z LgJ">U- ^1 t ^-.L«.'.li i^«5 ^1 iL~- jJl <ul ^ j-*^ j 

i t_JUaJl j jJUil JLj ^jVl SbSlI J i jJbdU Ja^ jJl jJLyall <bS( S j^CS- Jb-1 t ^ jjdl ^jb^JL i^U- SjLp 

Ja5L- jJI y> La j^p j t |JL>cJI j 1 5Jb>J.1 5iLaiJl j t t-J j~*U-l j i cJ j^l '■ jJUJl J i>° 8 jt? 4*U*| 

. SJLpLJ.1 

i_AsflJI i-J^l t ^^LJa^JLiil ^IfrUli lfJa>- ^> 4~«:>LJl 4Jb- lljjJai'^Y • *l/Y * * o)|>1«J11JiaS jlJ,jJlo yl 
5Jb- 11 l^sS jjjla^ 5iL^L i ( _ 5 ^&Jl j i l _ s ^il j i SJLJ^I * jJUJl j t L/ JUJl : 4PjjjL0 ^ ) <-J ^*^' 

ijjJl Sjljj jj£> {$>j t|>iLajl |>L«Jl ^ ( ^ Y^jjlill ^ylill d*a!l ^L§^a l-^ j t( \ * - \) i^L^I 

LJU- S jljjJl J^jCj i0 Y-^ti jAvaJJ #UJl ^JbcJL) jjJ.1 < r ^&\ ilJipl cJLil OS ^UJI j«-Ldlj 
J^-l ^dl 5JUL^ j \£yZ oLI Ju>^ j i^ij j-^^' »JL<2ll j oLSLiJl JUt« ij^tJl ijJl ^; 

tUhS'Y'o* ujjLaj UiJiPj tj^l ( _ 5 ^- Ji^-^l ^ji^aJD oj^-l ^1 jjLuil iJilj ^r-j-^l ^Jl -^J 

t ^jiJl ^JLI j Sk^jVl j JjL-^ jJIj t ^-jj_uJI jjsl ji&> J t a^c^Ij ol ^ i t 4p ol j~>- j-i 

c Lg^jjJLo {jjaja> ^dil oUJUilj (jvgJUilj (ju^jjJl 55"jLijr ^ Lfejl j^lj ^J^c^j iw»x^Jl <*jc>-I 

^ ol j~*Jl ^ i ji^Jl j Jj-^d! SLL5 i~>^ oUJ? 4*jI ^1 ^1 ^J^l j^ 1 oUJaJl Sjl j^Jl tj Jj 

t i <ui J Jlj U jI-^aj; ib t _ ? , .-k.,.UJl L ^j-dl > jLxSsJI i*J jl . SLJ-I ol j l _ s >- jJ jiSiJl j ( _ s -»JLkJI |>Jl«i!I 

^jj UjA I j^Ju j jj^?u> jjJ JUl I i««>j^il i^lSvJl il JLot^i (jwa<^i?sd,l l ^ J > i-^P ^5"l 55"jLiw« J^aj 

■ 8 -^>> ^ j^*. ^di ^^ji ^ ^ 

t SJ jjJl oUJidl j ol-w-jll ^1 jjJlSJl j ^iwJl Jiy>u aJlSij j! "^1 Lgj^"^ ^LkJI j^JL<cJI j ij^l S ^1 
J^b»- L y>sjjUl ( _ s d? ^Jl Jy-suJl ULa j\J-\ ^ c-S" jLi ^1 t ijis ^Jl Sj^j^ill o1*li£Jl> ^puiJ a jl j^Jl jl US' 
i.Ju«jJl oLijjj (jjiTjLiilj tj^jj^silj i (jyiJjdl j tjl ji^(lj t ^AUil^5"j^j '^ij'j^' ^*Ldl jLA- J^ » .. t Jj 

. (Jj-laJl «-LjI jlA«il 4;>~ujjil iwUivJl «•! jjl (jjiTjLiilj i (jyuUaJlj t (jyijj-l ^lj t (j^aU jJlj t (jw«>vallj 




1 1 1 Juu Ul 

^> jJbJl ^ 0j_J<5'— jAj i Ljj -''jcc^'j LjjIjL^j LgiSL-ij SiLaJl ol_! jSC« ^Ji vi~_>t-j frLj^Jxll ^ Lp jLi 



i! Ljwij (.s^'jj^'j (-5 Jj^l ' "-.^H >L»-Sl!l ^Lj^ ^-^^j ^LJl f>-r^*-^L? ^sU*^ Lvii!l? (jc 5- 

: Jl jJI ( _ f Lp ^ i^jjAj olJi^-j Jp *>Ui-L« - ^l^JJ 



. JJJaJI Lobjl a^Ju^j <cUi jfi aJ LJ bisj jls j^Svj jl ,_jJI*j aJJI JLJ 



J — 

V JJbslI <Ulj}fl 2ui»£ :JjSM Ju»n]| 

r J^lbsii ajij^i suUc \-\ 

a atiijijJi v - \ 

\0 JJbslI JjSjJ ^lidl ,>aflJl 

YY _ i n_( n-VJLil CiIjLjl>- Y - Y 

Y1 Ji^iill aii^i 

YA J^1=*JJ dJwlaJl (j^jl^iJl \ - T 

TA 2tp_9J^1 J^btll (j^l^i Y - T 



n 2U3li»jgH cAk,UUl ^ diliall JlSLii \ - \ 

OY iUjIj^sJl tLxtjSJl ^ iUxuLui jiLjjiiUw Y - \ 

"W tfljaUa (3ji=>J iSjl >*Jl tSjJSslI (jS jjlxjJI JISLuil :,jjljJl JjAnJl 

10 J^Liiil ajljj- Y - Y 

vr aiaji jJi aiUa r - y 

vv 5jl>-^i 2dU 



A\ a j Jd a JbjjJl (j^il^iJl \-\ 

AV oUSJifl Y - \ 

\»\ (SUXtjJjkl Objj>^=jj^ll) oLjjfl^l \-Y 

\\« (^U-Julu^l) CiLylSJ^I Y - Y 

\\A i^liil Ji^nll aoi^i 



"3> 

3 

.3 



l^UJl^JUl^jUJl j^Ui" 

U_oL^vw>- 1 ^ Si j>- j^jl j^jl j»Jaj<^ jl . U? jJ^»ta ^yO^J L»JJ>Pj (. i Jk jJl <Sw ^ JL>J| jjfc L>>^ 4jllx^« JLSwIj 

^j^voj La 1j.1L>c<J| (j-»J ' aJl^o 4jLib>Jl ^ft i_^L>Jlj e-LjIj e-l JiU ^y^jJ ( J5\JL> Lgj>-l^>sj ^xil liXL) jl 

uly** - ■ •! jJLi j5ot«Jl s-LaJl ^ JL>Jl jA L>5^ jjjj _yJlj jxJl Si jl» ( JJU t 4\a..*j S^jUj^s (3 jiaj ajU J-s^s 

jl SjLj^ (_J jJaj Ml jtJo M Js jij^jl Oli jSva J-vai OlS" lil LI . ( j^b>el<jl jJu SJLJl oJLa is jl^jl t_Av3jj 

j I ( j^jL>tJuJU t_jL^jj -Is jJj«Jl oli ^•JJl j I j^tJl oLw« JL>JI 1*5^ i t^_^wu ^xJl j j.l?S"1l JiU <. <u^L>- S^jL^-^ 
L» <_£ j Silwu Vl oJL» ?SJu>^ oUL-iaJ <J Jjs j ^oj;-^^ jj^w a.jS' j ? J jA^>^«Jl j> Ui . M jJj>e^ ^^o-^o 

: jI^^Lp IjiL? o j^c^j t J-ygiJl iJLgJ dii^lj^ SjL-MI ^ ^^SCoj^ 

. (J jl>t^Jl Sjl J Sjl 

. LgJ 5 JyJ\ J^l jjJI j S^lJUl 

. S^olaJl ^^s- Sj^jlp JjL~o J^j 1 



(3 J j-L>=^j t (j^LtJl) LJ J j-L^^j t ( jwS'l) jSLJl J jL>t^ LojJ Si jJLJl SjLJI JJl^Jl 

'. S^j'bll S^sUJl ■ " '1 1 ■ g]\ ' jbxiJ a^jLap- JJL>t^ ^^a-wjj 
. (jj>-lj ^jU ^1 l-^>- s— «•! j-*Jl (_pL5.5 (*-? 5 - > " ^| 

. 4 k. ... i (_J jJaj I g ^» i LgjU ^5Cs ^ ^ 

. (J jJu>«Jl s-lj^-1 ^^T" (_5* J ' ^ 



r 



dUj<wj H 2 0'/.Y jH 2 S0 4 
H 2 S0 4 j L.JU *LJI J^u 



: SjVI j^b-Jl ji j JJLsLJl JJU&Jl ^ k_tlJUJl j « ^JuJl JjJ&u jiLj *U J^jj 

. LJL>frLJI JjL>^Jl oUj5C> wb-UUl jlSlil J 











(Br2/CCI4) (. J7 JI J t *LJl ^ J^S" 
















*LJl ^ C0 2 t *LJl ^ Ljj^l 
















(Sn/Pb) ^UJlSI t (Cu/Zn) jij^Jl Ji* t SJjuJI dbLJl 


















JlL- 























k_3 "J 





ojJlj *U! I> (r) 



l-j jJu N 1 aaLx^JI oLJuJl oJu^l jJl o^LJl jUji <uLli 



. (AH.,) 43U2JL LaJUjJj i—Jiia^; iJlftj <■ {jS> i^jJUJI Jpli-i JLpLj : ^ s ^k>Jl 



AH 



Q 



.AH. 

r 



a a * 

Q 



iiiViiJup(0 JSCs 

. (AH 2 ) 4SU2JL IaJujJj t— JJali Ijlftj If^ju JjP i_j|JuJl JjUj JLpLj 



. (AH 3 )j^l4iUaj4^1dl JJUtdl^^JJiilW j iojJlJI 

J jJb>wJl ojl jpti iiliVl aJujJ iasl j^Jl Silk! I iUa^ ^^j-^jj t J jJ^Jl i_jIJuJ|j v_oJuJl JJlii <_>SUsXjl a ji 

: iiVl i-^Ljl ii%<Jl J jJi^JI 5 J j>-^>L^>- 1(0) JSCiJl jj US' . (Heat of Solution) 



E 





ulUl 



AH, 



AH, 



AH 



,1 y^i] ^jA* 



jIJLJI + uiJJl 



lj\ ^JJ ajlt (^) 



:(o)JS^Jl 







AH 3 + (AH 2 + AH J = AH : iftUJI dj& j^Jkj 

jJL/2» L»i c 4jli^ll aJujJ 4~>-L^cJ| JiUaJl ^S- Jj\ LgJ JplijJl -lajjjl 4ili» jl (3r~° L*- 



•(Intermolecular forces) oLL^sJl jjj ^bUll! ^^ili 

ioLJl ^=>l _^>- Jjjj^Jl t objj^Jl ^J^LuJl jiSU S^LJl jpUo ^ t_ol>sxJl jS (^-^ 

. *LJl j (Na + , CI ") j»UiaJl £clo oUjjI <b _^>- j^Jl dDu LjJIp iliaVl j <, oL5j>Jl ^ itaLuJl 

. (CHCI 3 ) p^ijjKJlj (CH3COCH3) j j^Vl ^ J5 0^ ^ 



. . Wall oLtjJ^Jl ^jjj itaLuJl dilj ^ (_$ jSl ' *L<Jl objj^- j^jj io j»- j^Jl dilj LgJp iila^l ^yj 

. 4 . .Wall yS- objJ^Jl jj-j -b>- jj ^jJl 5J^>- jJl 1 > 

. Uj* jLvivgJlj ^j~Jl ^ j>- j^Jl dJLb L^JLp iiioVl 

"Like Dissolves Like" " Lg^i 5^Ul " 



L_gjbjJ^- ^ Jajl J ^Jl diSij 5 y j^Jlo J5v-tj 4iUaJJ (J'iUsI aJujJI oJLa i_w~L/2jM <_5* fj J^JJ jlS^I 

(J jjlL^Jl jl jCU^'bM ijl-> ji -^f' (j^J • ij^J (J ji->t-«Jl ojl y- (_5^J <uLpj 5 jjjjl ^2 AjjliUj 

("0 JiLlSlj . i>jUl J jls^Jl ojl ^ i>-j.i ^lijjl ^ LU- jgla; iJlAj t iiliMi <LL\£- y i>JbJl SiUaJl 

^ J jjli^Jl ^ j-LM jSLJl jU *Ul Jju J jjtL^Jl LaJl^u-l lil j^^J j 
Uj^j J jjlL^Jl ^ i_jjJG ^ jJl (*-^ * j5wJl • *^~^s-> ^5wJl 

|»L»j^I <LalS^ J j^tSvJl (j— >j Aio Jaj jJl ji o ^Scs 4jL»~^>- ( J^2ji] Sills 
• tS t*"^ j^Jlj ^LJl oUjjI ^j-jj ''-S^ (j-* °j j-M^ (_5* ^jd*^^ <iajl jJl 




cftl 



\ (g) (g) 



■AX 




e-LJI jtUl oljji iJu* (V) J5Li 



V 



yzxJ 4j| i> J>~Jlojl^ :(Y)JjJ^ 



Kl 


KBr 


NaBr 


LiBr 


KCI 


NaCI 


LiCI 




vn 




VYA 


VAV 






ayt 


Kuy /u yr yy) j 44 


^\<\- 


lov- 


vn- 


Aoi- 


"IAV 


vv»- 


AAV- 


(J y Id yr y^) jV*-^ 


\r 


A 


\r- 


IV- 




i- 


•- 


(SjjiiJl) J jl^t-aJl ojl j^- 



J">L>- ^jXJl oLL>j*Jl (_y2J<J ■u>-l.,^'<Jl JiUaJl o y^i WnJ IgJl ^ J jL>t<Jl ojl j>- y+&j 

. j Jills JjU a jJiLwo 5j j i^a ' l^Li ^^l dJJj Lv? j iili^ll 'uLi.p 

NaCI t Na 2 S 2 3 .5H 2 4 CaCI 2 t MgS0 4 cSjl y- 61 m14jj¥|j -sIjaJI 

.(^) *UI 

. ojl j^Jl jj«^Jl ^ oi j>- j^Jl dUJl S tr »S' ^y NaCI jtJ- ^ * i_ol T 

. oj jSjuJl ^-y^i\ y £tL> iJliJl o jia^Jl j j5 V 

: SJlxJl ^L^L^Jl <i*>UJl ^>lj^iw-L) ^y^i\ y ^Jl« JSC J jL-^Jl ojl k_^>-l ^jUtJl ^slxJ 
- x *UJ iLp jJl o jl yxi\ x *LJl SkJ x ^JlJJ SJ j^Jl ib^Jl 



■ = ( Jjvo I6y~) Jjl>«Jl 5 j' 
. jt-P- / J j^- £ , \ A £ = s-UJJ jJI ojl j>Jl jl kl 



2u^lJJl Y-N 



L> lil ^^s- 4jli^/l aJ^P- j^I^J ? Juv2>o jJl Li J jist^JI ^1 k_j|JuJI y oJbJL?- oLo5 Liv^l <■ J ji^a 

. J jJjwJI US' L>-g^ *LJl ^y i_j jjj *y i_sLa«JI jSv^Jl (j^aju oi U jj^i k— 'lJuJI y Jjj^Jl Liv^l 

Jb- ^1 J jistjl J-^J loJLP . ojl y»Jl i>- jjJl dilj JLP ^-«i^l Jks- ^1 Justf j <blj i!U*Jl ojl* ^ J jLt^Jl 

ili^J ^ j iiL» jl kl^>- k j j5L- iJL- ^ UOI *y IJla j jUjjJl ^ JJ^aJl o^LJl k_ai j^j ^LiNl 

SjIJUjI oiLJl JSlij IdjL^ 1 j^ ^3 jJl < _ r vuij ^ j k J jJl?«J| ^ k_j jJj iX^Jl o^LJl JSlsj y bJLc- 
k ^^wjUj^ jljjl JJLstj ( _ ? «-~>«i 5jU»Jl o jjs <+J^^£> jj j k j ^U^/l jj^5 ^ <uijuJl 'uLvaJl oiLJL |» i la ■ '■>" 

. 4^»i J Jj<^jJ LoLoJ LjLw^i i j i j^Jl jL> ji (Jjjw Lg^a Oy^ L y^\ 4JUJI jj* j 



. 

. fj j>- \ , « iai-^j T o 5>-jj jcp JuJl ^ ^s- \ « « ^ L^olil jj^j ujIJuJI ills' jS\ : i-Sl AJI 
JUp i_M JLJl j^j i^U<=>l i^ t£\ ji ^-r*^ <_^i J-^J <-J j^j '■ ^.-5.<jl J ^i^wjl 

iisLwo^j I J j^jl ^y aS^S (_jI j^Jl 3-\jI j «Lw<^ il.il ilsL*^) £*JL»Jl (J jl *»- o II j ySvaJJ 

. (^[yxy]) a^jIJlsi ^ jS\ J jL>t^ji ji *y 1 1 sjjiysi i__>ijlji i^^ j,_wS i_^yo sji j>- 

. ^k^a\ £wJL<Jl (3 j£ J jJ^>t<Jl OjSnj i jIJUJI ^yo JbJ^Jl Ji liU 



j^- j^jl dlij ijLlo J jL>wJl (Jjlii y-J il^LuJl (_£ jill y-j (jil jJl (_$JUj J jl^jl ojl ^ ^Lj diLv^NL) 

i_j|JLJl objy>- V-*^ <~$ ^ J^' J* '<_?^' oi-<Jl j i_jIJlJI Jjlii ^ 

ibSOl o ilj Ui^ iil : J jiJl ■ iibiwJl oLJuJl ^ o^LJl Loli ^jic- 1^^ I ^JlJ l^J jl il L3 j^JI oils' j 

^LJI ^ (CH 3 CH 2 CH 2 CH 2 CH 2 OH) J ^bJl S^li dUi JLp Jlioj ^ ^jJu ^ ^li cii ^lUJ aJ^JI 
i^lJJl /b" diJa5 . iJj^l aJUl J dJUi j IJl>- 4JI ^ (CH 3 CH 2 OH) J cJli U iLU 
Mioi t ^ysJl ^5 jJl ^ L^jLIj ^1 Jul j^Jl ^ i_jjJj ibLJl il j^Jli . *_oJlJIj i_jIJl«1I i jjj>d\ i^-S" yJL 
Ljsia^l i_j jJb *y yJ jjl^Jl j f-UJl y50 j t(C 8 H 1g yii L f~J J\ <C jiCi) yJ jjUJlj «^LJI y> J jj^Nl l_j jJb 

f-LJlj ^jJjjUxJl iS yJLo 't—o' is- j^>«^ Jj>-jj N L^Lo c (oLij Jj) (C 8 H 8 ) ^jJjjUJlj (CH 3 CH 2 OH) J j^tSCJl 

• J l_S J ,_^»T * ojl y- i>-j^ -^-S- f^Lo *i- ^ * * ^ il j^Jl (_^2*J i^jli (X) J J-^>!l (j^^dJ • (^J**d 



a^c- *U ^ * * ^ il j^Jl (j^j i^li (V) JjJb>- 





i ^ j^Jl J*— »l 




Y Y , Y 




AgN0 3 






NH 4 N0 3 


^ , ix\ • 




AgCI 






K 2 C0 3 


•,Uo 




Ca(0H) 2 


ro,o 




NaCI 


YU 




C 12 H 22 11 


YA 




Na 2 C0 3 .ioH 2 


,A 


LJ j^jI 


NH 3 


•,Uo 




C0 2 


• , • • H 




N 2 


• »*r 




o 2 




^ j jiJ LjJls (A, D, E,K) 

>i r 



li/vSAArvrtr' 11 

J I 1 I I I H 
H-C A H H H H 



!l-o H 

H— tr N o-H 





C ^j^aLua 



t JsLJl j jUJl ^ J£ i*Jaj jib; LgJU JjIj^JI ^ oljUJI iLsl U ^L-JL U 

.LJl^^b^ HCIjUi .^Ulj(H 2 S) l (HCI) l (NH 3 )^J^^ s? sU^ 

.(OH-JJL^jjJL^JlOjilj (NH 4 + ) 



Ulob 



4 - AaJI oLxi!' 




DDT ^j-^Jl Jl_JI jl 



^ Lgj^jlil jup JiJ M *LJl ^ i^UaJl ioLJl ol j^-^ jd^>!l <>* J 
JL>Jl jA (^Lio j-^jl jjjlia) ^aI^^o 4j«^J? ( _ 5 1p <£y>sj_ <J jl>t^ 

Lg^Jli jU ol jUJJ J^JU Ul . *LJl ^ ^SLJl J jL>«^ ^l*kJl ^tLs iisL^J^ 

. jUJl S-Jli JS Jbdly 

ojl ojLil (_jip L"> i o-^UoJ 1 <L*ol.i ojl j>^\ i>-j.i j^jLj 

<LL-p oU Ia>Lo o-Jl*J L5j . ^jIjuJI (L^jLo jl tajlis) J jJ^<Jl 

j^jLj L»3 i. ojl j>t\S .ijli? I g 'j ^ ojl j>tJJ •Wslo ^5vj *l«Jl ^9 ^t>b^l ^yzju 

^j^S-e^vJ jU C (^i>Lj) <L^»X^J £*JL<J| ^y>cJL<Jl J j\l>s^>Jl Ojl O-ilS' lil 

oLsxJ^I J jvU-e^Jl 4j>»jj tl*j>- jIJ^JI ^LJl <iwjlS *— * j^" J ji->s^-!l 

. i^jlJJl aJ abjj ^JJl oUjMI ^ (jl ojl ^>Jl S^-ja oabj ^JlJ ^ ^aa^j ^JJl 

! o-bJ^Jl ojl ^>Jl ^>-ji 



^^La (J jJl>s^ 




■)|Jla + i _i Jla 



^>LaVl p kia iib-Ma jj^d • J jJL>«JI ojl 5>"ji S^Sli (A) J5w)l 

Ol jUJl i^Sli J^J j I ajl __pJJ oijlis <LLk£- ^^gi *Ldl ^ Ol jUJl jLj JL <jJlo U-i Lai . ^jJj~~Ji\ oLo 



i^jli ibjj U^o . Jai-^Jl ^Ju ^a ibLJl oL> JuJl J$ ibLJl j SJL^Jl il j^Jl ^LSlS N t <LaLc- ajj^aj 



IS ^ JaJ^I : ( OJ 



4-<>_^*>L> U^jli j .As 

^ (j^j jjJli) 

i_w.bjo (jJ /J j^) <L5LJl 







CO 












YY, £ 


^ ,AA 








rr ,\ 


Y , AT 




Ar,r 




a, a 


r,VA 


r,ir 




^ u 


oi, 1 


i,V£ 




U1 






o,1A 





. ( _ r o° \ • ajl j^- -UP ^»jJi j-ail OljXj j^P i * C ' 

?|jt*- SJIp UjLfvaJl 

oljUJl p-la*^ 5_wsjli LoJ^j *LJl ^ Lj j^^Ij (j-^-jjJugJl -*dj dr" ^r-^ ^UjjI j^aj ^-aS "1 

: ^yL U-o J5 ^ 4^>«^2Jl SjL>-^I ji>-l V 



oUJl ^ V^' oLS'^Jl jl>-I Y 

CH 3 (CH 2 ) 8 OH (|) - .CH 3 OH (|) 
CH 3 (CH 2 ) 8 CH 3(|) ^ .l 2(S) 




. S jl N jl O j H S ji j-j iklj 1 

. CI jl N jl O j H oji r^j ^L«J&L*J ikilj V 

. F jl N jl O j H 5ji <uS\Jli^>j j^Jl 5 ji 

.CH 3 CH 2 OH V CH 4 1 

.C 8 H 18 * .KCI - 

: JLftl JJ^ A 

Lwb Jjsj JjI j^JI ^ ol jUJl <uJli JjI j^JI ^ SJlvsJI j^Jl i^li ibjj j>- 

. ojl j^sJl ^-Lijjl 



oJb^jj 1 oJLJlj i_j|JUJl oL»5 ^j£- U jS- liU . 1 oJLJl ^ 1 >lJuJJ (j»j>t^- jl ihSO <L>jJuJl <L~jJI ^^aj 

^^^jcJJ aJL<i~£JI olpL^aJl iL^U^- JUjcu-MI i*jLi ^ j <. <JLxSCJl ajj^<JI ^L~jJ1 Lajup yJl ^yi-^o JJiSGl 

Ml 

. J-g-^l (j-"^ ^>L~Jl JJU«Jl ^ *Ai<ii t J-g— I Lgji ^ijji^j ij^JI 

^0 



: i^wsUjJl 4iM*JU i_jIJuJJ iLoi^l 



7. w » x 



jIJuJI 



j = i_jIJlJJ <U«ivJl 4jj^<J| <U-jJl 




. (ppb) OjJj f-y>- j t (ppm) j jJ^ ^ <^>- : ol-b- jJl oJl» j^j *UI ^ 
'. ajSII iliu^ll jA^j i >l JLoJU 4jj1<JI «_»v^Jl «_^L^>- ^LS* >-i 

.*Lpi^o. ^NaOH 



UJLo Uj?- ppm jl 
ppb J jL« e-j?- j j_U 



7. ^ ♦ ♦ X 



= NaOH J iy^Jl 2L~Jl :<> t il 



I ^ \ ,\ \ Axils' j "/TV oj^ r ^o * <u>^- J ji>^ jr^*^ ^j^Ul HCI ikS' U :(V)JL1<j 



"/. W x 



= iJlSGl Ajy^Jl ^LwjJl :(J»e]l 



HCIikS 

7. ^ ♦ ♦ x 1 = J jL^JJ aJLxSGI ijiJl iLwJl 

HCIILS 
7. V ♦ x = /VV 



o vxrv 
^ * * 



HCI ikS" oil 



i£jL- *j£ j J ji>w. y> o > j^J^cl h,j^\ BaCI 2 .2H 2 JJiS" s(T)Jlla 

BaCI 2 7. \ T 

^l^l^jjjUlajjjiSGiJj^JlibSGl j6y /pel *A=BaCI 2 ^jjjUl JbjjiSG^Jj^JlibSGl :JsJl 

. ilj* /J> y 11 = BaCI 2 . 2H 2 
BaCI 2 \ Y ^Jlp (jj^>o <uU J jJ^Jl ^ «J> ^ ♦ ♦ bjJli olS" lil 
BaCI 2 ^£> *\ , ♦ j^J J jL^Jl o • : jU aJlp *L>j 
BaCI 2 ^ T • A JLp ^ j^s BaCI 2 . 2H 2 ^ T U AS : jl Ujj 
BaCI 2 -i> 1 Jlp ^ jX^j J jl>^ j^^J * j*AJl BaCI 2 . 2H 2 £k£ oil 

V 

^>V,* =Y i i x = 

1 T ♦ A 



j5wj j j5" j-L>=Jl ^Sw 4lx$Gl Luil jJ j^^l .xSj t jjJ jJ^>t<Jl <uL^S\Jl 4jj^<JI <u^^Jl jj^ii ( _ ? Lp 
. \^ajS <t*lxSGl <u^uJl *u^jJI Ls^i' J-s^^-^ bJli <. s-LJl jt^^sJl (J~jsj ( jj ^Sw) oJjLJI 

iJLp ^^-^j ' (f ) J-* j-^ J"*" j& jS jlSl ^v^p j>-1 jcr*-* <_^i ^t" J jb^Jl jS Jl 

. J jL>wJl ^ * jI_LoJI 



c 



: U^l Ml 

^ (CH3OH) J jiliwo ^U, • tlii y gjUl (f) ijM^JU J^Jl ^ 9-1 t(t)Jll« 



(f) V 



* . 



KCN 



^ 1,0 



KCN JJcS" 




V 10 KCN J iJjJlMl 
k_jlUl ikS" 
( jS) J jJi^JI p^>- x i_j|JlJJ SJ jll ikSGl 
* , \ jJl iJlP 



jtJ>C^Jl 



KCN O^y 50P « JaJl 



BjjS'jJ J jL^. y r ^ i ♦ ♦ j^w^j ioj*AJl (NH 4 ) 2 S0 4 (.jJ yVl ob^i ihS" ^ r ^>-l t(l)Jlla 

j»^>Jl x aJ j^JI ik£Jl x j^JI = ik£Jl 
(jd) xUy/^) ^Y,^ xf .,Yo = 
(NH 4 ) 2 S0 4( ^r,Y^ = 



NaCI t NaOH t H 2 S0 4 



(j-J-*- 4 j „'*""" 'j" l — ''^ d-^^ 6 - 4 J.'"^**" 

. aSOj Lgjjj ^1531 ^ (pJ>Y Jlj^) NaCI y }US ^ Y 



. J jL»«^JI yS jl ojj i_M JuJl ^cLJl ills' Jl>-jI "I 

L«JU>t^l liU d ) J jL»wJJ j^Jl 'jS y£\ ( _ 5 ii*J 4J jJu>t^ if jr> i— >lJUJl iJiP jl; 0-«-L*j 

iJUJl 

= ^:d\<s\ • — = ( (t J^/J^)iJM^Jl 

(uujJl Jlrf) d5 (^) ^_JuJl ibS 1 



(^) ojUI ik^ x (Jj» ^lUJ aJj^JI ikS3l 

piSi = i* * • = T^) £ • • • x /^) ^ , • = x ►Ul SiliS" = ^UJI ibS : J^Jl 

VAi H 2 S0 4 ib5 

J^A = = — — =H 2 S0 4 cj^ja aJp 

^A iJ^JlAibS 





*L ^xJ ^ ijljujl ^tLJl ikS" 




^ * * * x VI , * 

^ • * 




rv 

OA, i o 


Ml 




i,n _ 




iJM^Jl 







. J jJu>«^JI aJM y>j j^j i_^*j-I 

p^>Jl x 4sbS3l = J jJU^JI SJLxS" 

i_j|JuJl ihS" 

7.^ • * x — — — = '/. Y V 
m,A 

^\ • * = m,Ax YV 

H 2 so 4( ^rY,ro = ^ 

J jJ^Jl ^ H 2 S0 4 jjip 
J * ,YT = = = 02 j^JI ^jlp 



•TV oM^JliJLp 

(pr,r = = 1- = f 



= -a 



U)r,vv = 



• , *AV*o 



: iJ^I <Lvi>LjJl is*)lxJLi y> J\j ('X) 4Xp ■ j-<Jl j^~5vJl ^L^i SJj-j Jt?-jj 
: — = (X)^IJuJJ JjJI ^531 

J V = + Y = J jL»t^JI olj jSCj iJlP £j^>s^ :(J 3t ^ 







= ,U1SX 
+ Y 




. J ^ A , * = *UJj <. ^h <\Y , * = ^^vwJl^JJ aJ j^JI 5JcSGl :(JaJl 

J * , • = — - — = -jj^UJl JJLp oil 

<\Y,« 

0ja1 , > = — - — = *ui j» ijip 

Jj^Y,o» = . 3 + Y , * = J jL^Jl ^ aJlSGI j^Jl 

• ,a* = T; - = *uj?< 



. f-le ^s-N * j MgS0 4 ^Y « Ijj^^> J ji^Jl jiCi <. J jJ^Jl ^« ^ \ • • L>jJ jl ^ y^> :J^I 

Y * * 

Jj^» • , Ul = — = MgS0 4 oT^oJip oil 

• , 10 • ^jUJ ^ > (CHCI3) rj > JJ ^l J (C 6 H 6 ) ^jdl ^ :(Yt)Jll* 

. J jJu>=^Jl jjjJ^-U aJiSGI ijXJl a^JI iw*w>-l 

Jj^> » , = ♦ , i - \ =p j» j j jisGl jjlp oil 
I ph. VA , ^ = frjj} iJjJl Ml 



YY 



'/. w x 



JjJ^-U SJ j^Jl ihSGl X j^Jl jJLp = Jdj^l oil 
|»j jj jiSUJ iJj^Jl ihSGl x oMj^Jl iJLp = ^.jjijjjiSGl ibS" 

*i> ^ • * , 1 = lo , o + To , ^ = 



^jj^iJJ <l*LxS\JI <u^uJl 'LwwjJl 



y.n,w/.^ * • x 



. U J jJu>wJ i^LAj^Jl oLiL^- f\ y>~y ^r^l ^r-^kj-^ 55!AjJI-> ilUc^Ml dixSC«jj to •jjS' 

CX O = 7- 



X <, 



Zfi\ Ml 

(f) \, *XTC = (f) *, * x( r r -)o.. 
o « • 

Y * * * = x I = tC=^^I J jJ^Jl ^^>- 

. (p o , • ) •j s Sj; HCI J ^U^ 

: fc_a*A?tJl 2J.iL>vo (J^Jali !(J^63l 

(f)M XTC=(f)^x( r r -)A.. 

\ * = r ^ ^ ♦ ♦ ♦ « = — x \ = yC = t-ii^Jl HCI J jJi^> jtJ>^- 

iJi^SGl SjjSaJI <u~~jj ( r jt— /jtJ- ^ , A£ = <ciliS' ) jS' j^Jl di^j^SGl j*^* - — ^-1 :(M)JH<» 

; 4^j>cj>- J j\s>xj> j ■ . s>->-"\ |»j*>Ul /. *\ A (_^jL«J 

(f ) • , o BjjSJJj a^lj 1 

(f ) • , T o r ( »— T • • l-> 

j^^>J| x isbSGl x yS jJl = j^Jl ^^^Jl jl>-Ij ^ Si j^Jl H 2 S0 4 ik£ 
H 2 S0 4 ^/^ U.r,Y=( r r .)V - x e r -/f*)\,Mx-^- = 



(J y I pi) 'dxS' 

J v» i A, 2 = 2 — = 

^ \k,\ 

J y> ^ A , i ,\ 



r 



oj^ jjj t * If* \ 3 A i = A3liS" (_$iJl jS" yj>\ dL^J j&>\ ijA-o^- J ji^J> J*-? 5 ^ 1 :( W) JLla 

j-^jJI x C^* /pi) 5il!$3l = '/.Y • j^l ^UJI J jJUu. ^ ^ J53 H 2 S0 4 

^ / r i.,rrA = ^-xi,u = 

js^/Jl x )5ils£)l = '/.SA jJl ^^>JI J jL>^ ^ r ^ J£J H 2 S0 4 iJbS" 

r ^ /pi \ ,A* = —^—x\ ,M = 

Cp^/pi) «,YTAx( r r ) ^ • • = Cp^/pi) l,Ax C 
• , YYA 

r p_^Y,V = xW = \C=^jil^l3S' J ^l t ^2^>Jlj t ^>- 

\ , A 



Yo 



. o-U \ , o J, Ba(Mn0 4 ) 2 y> ^ VV , o SjISI j ^So J Y 
?(f ) \ , ' tjSy CuS0 4 .0 J {ja J^lj jJi>cS .jJL. CuS0 4 .5H 2 y U> *5 V 

: JLftl JJ 1 ^ 1 & m» ^1 J ^r-^ 1 * 
oU jA ^ ilJLo Kl ^ m 1 

,u r r .Y.. t y(NH 4 ) 2 so 4r J>rr,. v 

*U r ^ \ ♦ • <y CuS0 4 .5H 2 H , o ^ 
. NaOH ckS ^ 7. H , V 

V * •jjS'jj ^AJI NH 4 CI J jJ^o 4 y r ( ^- ^ * • jr ^J oj!>Ul NH 4 CI j^Vl JLujlS" ikS" "I 

. r jt— JSCJ 

ojgSJJ CaCI 2 p~Jl£Jl -bjjK J jl>^ Y , • jwi^cl oj^JI CaCI 2 .6H 2 ikS" ^^-l V 

: (jt^>JU) iJ VI oU jSCJl ^^U- ^j^o^LJl SJJbuJl Ojj^JI JJljl ^ SJIp bo-US' ji J jJ^« ^ A 

p_p« , o^^ji^o^JUl JjL»^JI ( w»^t r ^-l t(f) ♦ , Y bj^S" y Ni(N0 3 ) 2 JSCJlol J jl>^ <\ 

?Ni +2 JiCJloUjjj^ 

.?(f)Uo a}£ j j r ^ o ' ' ^yiojJl J jJ^j jr^J f j^l (H 2 S0 4 AibS" 
A • <u^->- KMn0 4 J jL^o jyJi^cS tj>yjd\ KMn0 4 j»j^lJjJl ol^jj ikS i_^>-l ^ ^ 



T1 



. J jL»«Jl j^^Yo ♦ J> ^llo r ^ , Yl <cibS (C 3 H 8 3 ) ^j—J^ r (t— ^ ' v 
J ^UJI ^ • , o J ill. /<\A , 1A LgJjU; (NH 2 CONH 2 ) Ljjj ^Ho ^ 

: Lftl JJU~Jl iJM^ ^—9-1 ^ v 
^U 1 "^ Ye ^ C 6 H 12 6 jjSjLJl^SL-^ Jj^« ,lo ! 

. /p-P » , V ^ = A3bS") LJ jl« r ^ ^ ♦ ♦ i)l ju> Ujjj > o , Y J>- 

^Jl J»Y • A>-ji s-^j^i *j * j 1 _/ Na 2 S0 4 . 10H 2 ioLJl j»jj.s j^aJl objj-S J jl>^ ^ i 
: k_«~w>-l t J^< ji^sJl JCsP f-Lo ^ • • o , ^ ^cUl IJl» 2L5li oils' liU ij* jjL/? *>-j^ 

?ojl j?xJl i>-jJ j-JCo ^LaJl Ijjfc Jyj ^XXl^J libs J>- 

^MU.L.'/.I ♦ j(C 3 H 8 3 )^Ji*-y.V y> b j&j V- /-i> > , Y i ol^JjJ^ 

<u|j^ici^l ^.jL ^jJl r ^ f^s- * , A \ oils' j (ihSCL ) '/Ao cyS J ^JUl J jL>=^Jl ^ 1 

. r ^ * , "\1 ollS j (ikSGL ) '/.V * ayS J J jL^j ^ r jt_^ ^ o • jyji^cl 

p_wK / jt^- \ , I Y = y% j^jl ^yLoUJl Jibs' ) e-loJL jS j^Jl ( j^»J>Jl ^ ^f*-^ 1 ^ * t_a c J * ; * 5 ^! B J£*^^ 

. i^Jij^Jlj jS" yj\ ys^-Ji] JS JJM j» j SjjM t^^^l t (HN0 3 "cdiS" ^ '/.l^ , A ayS Jj 



W 



. r ^ I ^ \ , * = j»aJl iiliS jl o^Jlc- lil oUjj'yi oJla J5CJ ajjM j^JI o!ju>-jj j^S" ^xJl i_^>-l 



YV 



Jai-^Jlj jl^ajMl jLUJl i>-jj Jio ^L>J^ _p- LgJ SJjJl ibLJl ioLJl jl c^Jl*j 

JaAS J^JjJ ( _^ff I _^>Jl o wXa ^^sjm jlj t k_ ij jiaJl C-^sj LgJ jSv<Jl ( _ ? ^Jl ' o j^Jl {j£> \^~p\ j^- 

yS jp\ j\ Uj ? JJL>wJJ i*^>l>Jl _pJl Ui i JJl^JJ ix^UJl L ^l jjJl ^■Xij t J jL>=^Jl ^ i_jIJLJI 

UJI ^1 _pJ! o ^co" ^ 

. J jl>t«JJ (_£jL>sJl Jai^aJl ^i>Li>tjl ^^S- yS jlSl jjl i_i jCj Y 

J jJu>«^Jl jLlp ^liJjl ^yLp jJI j>\ i_s jjCj V 

. J jL>t^JJ (_Sjj-*~"Ml JaJt^iJl ( Jlp jc^j^I jjl k_3 jjCo 

. JJL>t-»JJ ^j^LptJI I ^>Jl) 4jtLcu ioL^«w>- JjL^s (J^*" 



J jJbs.41) i^jliejJl lajLuail ^jialhjfcjl 

^Ja^ ^1 J-^j ISLs . ^Ja^Jl Lgjwo ^Sl JjLJI J>-li ^ t5 oi-* o j5o kiw>- AJbjj^- jj-o iliLuJl 

{ j&*-> j\P (JL»J^>-I iolSCal . 4jj>-|j ( j^Jj JjL^Jl ^h.M i^)J^>tJ y>s^Jl "tJ^P ijl (_^l • 

. frUNl JjLJI Jlio ^y^- j^l^J j^xJl iJu^- jl Ml (t_ai5cj) y>-l 5 y> JjLJI ^1 5 ji^uJl objj>Jl 

? J^p)fl jti^ >Uj ^ JsUl jl5 jJ liUi 

YA 



.0) JSCUl^- 



• * u * * 





^yLo gjt s^JI |j_ftj . JjL»JJ (_£jL>eJl JaJo^Jl JjLJI ^la^o ( _ 5 ip lla»./j JjL^JI (3 jL>s-Jl ^jLojj 

Lib Oj^j ^jUI J ji>«^-U (^jUxJl ia.w.sa.11 jl Jl>- j JUaJ ?JjL* ^ SjjUalo j*£- S-ilo 4jbl JU>P ^-»J^>=j bU 
i_bbxxJl ji jl ^yJl dlJS t5Jj^j t ( V J^* 1 ) Sjl yJl (j^ii ^Js- ^ylJl i^jJuJJ (_$jU«Jl Jai-^Jl ^ Jil 




J jL^JIj ^Jdl ^.UJ tijUJl -k^Jl (Y) JS^JI 



fit 



(r) js^iJi 



dilu ^1 OjSCi (k-j) J jJl^JI ^ *Ul obj?- iJip oU H 2 S0 4 

jL>cj ^s- J jJl^JI iial^j diSij ^^iJl f-UJl ^ i_ajl5io ^1 



k_jlUl ^Loi" j (-b-l j k_jlJu>) 4JbiJl JJU^JU ^jUJl JaJ^I <i%Jl iw-l jju (F. M. Raoult) J jjl j ^JUJI 

O j^j JUp k_j|JUJJ ^ j^Jl ^ ( J5^ lo ji? J jJj>s^JJ (_$jL>tJl Jai^aJl ^ ( j^Li>5j'yi jl JL>- j£ 

'. io^l AS'AjJl ^ J jJu>t^JJ (_$jL>eJl Jii^aJl i_jL^»- ( j5^*JJ ' Ojl j^Jl 



i_^jJLJJ (^jUtJl Jai^aJl X i_oJLJJ ^ j^Jl = J jL-t^JJ ^jLkJl Jai^aJl 



X X 



. J jJj>wJJ (_^jL>tJl JaJt^aJl = ! jl 



j^jj 4jU j£*a i^J 43 J jL>mJJ ^jlAJl Jai-^aJl k_jL~P- <J jjcJj 

i^^>-l t ^ij^-i VA , • ^ iilJlo ^iLiJl iol* jji j^p 1, ^ ^j&i <J : (^)J^ 
ii^Jlj J y> I ^ \ YA, Y ^ ^JliiJJ iJ j^Jl ilxSGl t j^- » , \ Y o ,_j_jLj J* Y o Sjl _^>- 

VA , * 

J- HA,Y ^ ^ 
• , <\oY = — = (X) ^JLJJ J «JI ^1 



. ULSj jju Y 1 , * ojl ^>JI (j-ii -Up «-U-U (5jL>cJI Lip i J»Y o 

: Li" *LJlj ^LJI J5 



J j^j * , ^ Y 



u 



.UJjjjLa Yo = Yl, • x • , <U 



JaJtvaJl ^> JjLJJ ^jUtJl JaJ«-^Jl Iajllc- ^jL^j ^1 ojl ^pJl LgJLi JjLJI oLU- i>-j^ *L-UJl k_i^p 

la* H (J^l jjlIaTa LI Sjo J^H J j-L*=-<J (_gjL^=_Jl JaJtyaJl jl i«l~>-j . JjLJI ^Aa^u ^Sl jJl ^y>-jL>Jl 

! <lwj>Lj OJ j IJ l I J j»<Jl ( j^ 3 >U jljJLs 4jlj_o_!l OiLJl i^oS £8 Li ji? 1 ...I Ll) 

jLUJl OjU x J jJi^JJ j^Jl j^jJl = J jJu>^Jl oLIp a^-jj ^ ^li: j^l 



.iJx-a = .a A 



_j|Jl<JI O^J .sJlp 
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oLiiJl OoL' X (^) ^jIUI ikS" 



a A 

t 
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4^*iLi 5j^>-j (j j&j . oL^-iJl c-jIj ljU>t^ ^yi-jj 

J jJL>txJJ jLJjJl i>-ja ^ ^Ljjj'bM <U^?L>- ^Ijj^l^l ^^S^JJ • -laJia i O.LJI 4Xo_J j^jCoj (J j^s / . 

. 2JLLJI i^L^Jl oli*>UJl j»lJL>ti^L i j1 JuJJ <J j^JI ibSGl i_jL^J 

:Jlj^ 

?<J jl>wJJ ^j^s-^Jl jl j^w-ol £° (_£ j^-Sl ^aJ| o jJi JlP J jJj>t<Jl jLLp i>-ja ( J-& I 
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J jL>«^ oLJIp i=rj-5 i J , * (jjLJ^ j-^ap i^S" SJ j^Jl ikSGl cJlS'lil :(T)JIjl4 
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Y i • 
oA, • 
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SJ j^Jl ibSGl iw~» s-l i o 1 , o * = J jI^Jl oLU j o o , <\ o = j oUi- 
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V vo 
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. jjilSGl ja ^sXo , • ^ 6 y /^-M Y o = iJ j^JI AilcS" i_*S" 



<JJ_Jl>*J| ^JL>*1**»I 



J 




^Y 



Ho 



jIJuJI 415 



- -Ho 



• To 



*°\r,v= t • , • x • ,nr = o ±Sx _o = o ^ A 

_ j A— ( _ j aJI j jilSCJl JU^>J = J jL>t«Jl JU->J i>-j.5 
^° HE,V = \r,V- WA,i = 



. fvY A 

J ♦,♦ Y o ♦ = sH o x »,Y = 

J I pi- \A>,>= — = = JJ »#>wJl o^LJJ iJ a^Jl iixSCl 

• •Yo vtti. ** 



01) JjJbtUJ (Jjj^u/^l Lai^l 



j\ i_«ljxJl j jJ jJ^u ( j^o ^-j'. <Jl jti jJ^Jl Jjjjj oU^Jl jl j^-LJl 
SJl j~>JIj S-jLJI LM>Jl jljJb^S' ^Lw^JaJl iJLpVl La j^j 




I jr^ ■ <Syr • , • AY ^ 



iJu* ^» j .(Osmosis) 



( jiK) JiikJl 5 j\ yJ>\ A>-ji X AjjM j^JI X OjU = (II) (jjj j*— ^1 iii^aJl 



Jj» r " \ > X , H= — = = ilUl jj XJl iJLP : JstJl 

(p .,.rn = - — - =- — =jj^jj ^jVjJIj^ii 

^•^1= rvx-,'ATix','rn =°i]xjxf=n 



^jj^to^l laiLubJl dj^l^a tfLiqAI 

. q^U^I oUjj'y qU^JI jj^ -*J">^>- *LJl objj^- ilio Jaia 

(iKJL '/. • , <0 NaCI J ji^. Jia iJ* JL^I J">U ^ ~~>A\ U^U io^L- JL* SliiUJl T 

. (Hemolysis) I* jU^I j jl (Crenation) L^iUiil Lw> 

^uJj t Lgju frLJl ^1 j^u*L l^jLi>J (Jj jls U ^xSvJl ^^jic- J-*j«j U^> (Hypotonic) U 

. isilJl J jL>t« ^1 0*>Ly2jjJl Jt-^J 



rv 



2llsjj^i JJbtJi r-r 



^^U- J-Iaij Id* j t *LJl JlLp ^'bj ^LJI j V 4 ^jjL^SGl jLdl J-v?jj ^yUJl ^UiaJl ^Jw J jL>«^ 

NaCI (s)+ H 2 - Na + (aq)+ d- (aq) 
K 2 S0 4(s)+ H 2 - 2K + (aq)+ S0 4 2 " (aq) 
AICI 3(s)+ H 2 - AI 3+ (aq)+ 3C|- (aq) 
AI 2 (S0 4 ) 3(s)+ H 2 - 2Al 3+ (aq)+ 3S0 4 2 - (aq) 

^ SjIJuJI j^Jl iJLc- ^^U- jujj<j JJUwJJ Jj^UJl ^1 _pJl jl Ujj . ^JuJJ ajL^SGI ^yaJl ^^U- Ia^jlp- 
JjwUJI ^1 _pJl iJLuJl ^uJaJl jl (o cJli) pJUJl . J jL>«Jl ^ ayS J ^J^j ^JuJl 

iJiU^ ^ CjUjjVI 0*i iljlpl £j^>x^ jA cJli J-oL*^ <uJ ol Jl>- J iiis^jl iJjjVl JJUt^Jl J 

. T = iwAijj^oJl ^JiS j^aJl JjJ j-LS" J jl^-t^J t_9 jJ* Ojli JwoLato Oj^vj JliUJl J^--" ^^"^ ■ ^L«Jl) ijjjj^Jl 

K 2 S0 4 , AICI 3 , AI 2 (S0 4 ) 3 : SiVl oi^JI ^!>l.Vl ^ J5G oy* oJU J,U, «J|^ 
jj>pj J jI^^Jl ( j*dL*J i.jjj-*-^'^! JaJ» .,^>U aJ^jJI <u^2Jl TV 5jl J^c- 

AI(N0 3 )3 (s) + H 2 0-AI 3+ (aq) + 3N0 3 - (aq) 

L$yr ' , ' i = ' , ' y xi = 



. jLUJl 

5jl y>Ji\ i>-jJ < _ s iJi i oJUJJ (_$jL>tJl W» ,,<?ll Jil J jL>t^JJ (_£jL>tJl 1?» ./?ll I 

. ^xJl ^^j^ii ^^Ip frLJI ^ ioL^Jl 
. olf-jjj^Jl Ji ^Jlvsj ^ ^UJLJl oL<Jl j>- 

. j^^UJl^SLJ aJ^JI Ml ^_^l | 

. AJjJ>J| <CJw? JL?-jl I CH 2 ^» jSLJl IjlgJ aJj^I ii^^aJl CJlS" lil k-J 

<_~*-l ^L^Y ♦ ♦ , ♦ J (C 2 H 6 2 ) JlLVI J j&>>Jl SiU , • ^ISb J ^ j^>z ^ i 

. (J jl>t»<jl J^kJxj jLip 







. *LJl ^* a^lj J UJL* (C 3 H 8 3 ) ji^JbfJl 

t^jLkJl Jii-^Jl _y& Li t JJ j jjw Y , Y ^ (_$jL>o J* Y 1 Zs^jsXs- ( _ ? iJl *LJJ jU=Jl .ki-^Jl jl^ lil "I 
^Lp-eV, •yjUL. (C 6 H 12 6 ) jjS"jiiJl ^ Y * , • ^^^J^UJ 

j^jUJl JaJt^ill jl^j LLj j jjL* Yf, V"l (JjLvj J-oYO ^ jsJ£s> { Jd\ *LJJ ^jUJl -kA-^Jl jl^lil V 

.iiuioiUJ aJ^jimi^^i cLlsj^Io Yr,rY 



. J jJ^»t*U (_$jL>tJl Jajtv^Jl <— ' 



:SjL>aJl i (if 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

: U^> MS" j^i ^ 

f-UJl y NaCI J jL»wJ o o^j jiS'l *LJl y CaCI 2 J jL>*j> ju^>J ^ ^li^J^M 1 

oL>Jl y? yu ^J>\ J jljbJlj jl^j^l ^1 AiUaJl jJ jj olk^« ^y. i^-LJl oLdl t_Jj~J lS^JH k — ' 

. jLiJI J\ LgJ S-SLJI 

. y^\ jL*xJl J-^jd ^ jJ^*«-*Jl <j^J ./J^ J^r^ J^Ji ^ jLw<Jl t ^>- jjJu^Jl Jbj jJlJ 

: Lws J5 y" A^^vaJl ijl^-^M T 
j**Jl jj-^Li 5Jj>-j ^ 
. 5jjX«JI ij^Jl V . -JtS' /J y \ 



J, 



j-<Jl j^S\Jl (j-^LS oJj>-J V 

^ Y o o ^jIju NaCI -J> \ * , * OjSo J jL^> aJM i 



■ V ■ 

M jL>«^ j^^ju iJVl JaJU^Jl J3-I A 



4jtaL>- <L^?l>- jj^-J io^l _pxJl (_£J-3-l 

. J 5Lo(f)Y,« V NaCI(fn,Vo 1 

. j^P 

JaA^I jU t UJj Ju. A jA^' TO J^-jj (CH3COCH3) j j^bU c5j^-JI JaJt*aJl jlS" ISI ^ ^ 

(_£jL*j J jJu>t^Jl ^ »_jIjuJJ ^y) j^Jl j^5Gl jU Sjl j^Jl (j-^j Lio j 



.NaCI^/J^o . , . .*n ! 

. Na 2 so 4r i5/j^ -rr ^ 

. ojl jpxJl i>-ji (j->^*j '—'I JUJl £jA 5JjA>- <U«^ iilil LgJ^C»j 1 

. jl ^>Jl i?-J^ (j-*ai k— 'IJUJI jj-a (_£ CjL»5 ill 4jlil LgJ^SvoJ ^ i > 

. ojl ^>sJl (j-*^ -^-^ £-i^U ^J-^; <lx<jl ^ja oLw»5^ (^-^ l£ j-^* 5 -* -^r 

^ ^wsIj jJl 4i*>lxJl ^ ii j^w>t^JI L^jjj <u^l?Jl <L*!?L>Jlj LU-f- <L*liL*Jl 4jwI>JI <w?L>Jl <L*«Jl ^ 1 

.^U]li>-jj V . Ojji cJU J^U^s 1 



tr 



4^ ^ /J> • , VA<\ = olS t (CH 3 CH 2 OH) J ^b)M 

r ^ * , ^AV \ (_$jLJ J jJ^<Jl iisbS' oils' liU ^ • • = J jL^JI j*^- ^r^l ^^r^- J- 4 

: i^^-l Y o 2L>-j.s jup r jt— /p£>> ,^A> I j jj^" ^ o iL>-jj jup 

. Y o j ^ \ o As^ji jup J jJu»«JI 

. i_~~Jl JJp ?5jl _^>Jl ^> L~£p L-vbJ A^Jili L^b" ^U^l 
JbjJ lil t jjx" o • Sjl y jup >U T * • ^ JjIJuj KBr ^ \ 1 * o jSo J j>- 

. ajl y»Jl i>-jjdl oJlA JUp U^XJli >-\j ^%>^i\ oJLft 
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■i 



Thermochemistry <Ujtj^Jt pL^SLil ^ L yjuJ j^i j^di 



jj jj j 4 <&JlxJl JiU oJUJLp ^yil j^l jL>J^ Lgj>-b>tj ^^xJl iiUal! L~Jj IjJLv2» 4pl jjl t—ibiwj ijijJl Jl*j 



'. ( _ 5 i-p Ij^LE j5\i^j J-^iJl li-A dli—ljj Jjti Lg^p ^^SCoJi^ La ^p 

.ijSU-^l o^ULkJJ J^UsJl aSLU I JlSCibjbJ | 




i qUjJI 45"j>J i^^Jl . JJ<Jb jUol ( _ 5 1p SjJJLJI l^jL; SiUaJl i_i jjJ 
^LpIj^JI o^^l /J^-^j ^ jLJ^I Lg^sju>t^jj . La ( _^ > ^l ^^-^J 

. ^^J* O^Ux^ ^ j 0*>ls^l J-«Jl J^^J <_5*J ^Lu^aJlj 

4iLkJl Jl* t Lg^o U-i Jj_ptiU SLU AiLkJ I JiJc>^ jLSLil Lg^-UaJ o*ApliJ LglS" t ^ j^LSCl oUjj^S' 
4iLkJl jLSLil (_y2J<-! ^1 J-v^iJl 1-^-* ^ . La ^^pj 4J j-^Jl <iLk]lj t aJL^SGI aSLLJIj <. y>Jl 

. ioLo^SGl o*)lpLiJJ ip-Ua^Jl 



i^^^^j- iiLkJl j^LU 

jj—^j i. tj j Si oji—>- j—> 

.(KJ)J^ 



. ttjJjxj ajl j>- diJ-g.". ^r* - ^! I g ^ * 'J? ' bjI ij'AisLf 

^jp <L>sjUl ajl ^>sJl j»A>tl^J 



iu^l 5jL^iGl ikUJl cj Li" Fe o 0,(III) jujbJl a~~si 

****** *** zo 



AI ( S ) +F e 2 3(s) 



AI 2 3 +Fe (,) + ^ U ' 





: VI JsLiJl «•! _^>-Ij jti ajl ^3*1! <j}Usl I^La; ^Jl o^IpUJI JL=— 1 i_s ycd j 



^'15 j i <u>-L>-j ^ISj t ajl j>- jlj^j t (^ji^Jl dXLx) ^yJjw i_9 t * , ^ tlJ^l^Vl ( j^>j>-) Jj>- 
. (Y)JiwJl ^ Jjlii 4j*>C SJl* k_) jiloJl *UajJl ^jSCj^-MJI t\s- jJl ^ ajl _^>Jl Oljj* £s<9 | 

. Sjl j>Jl <jlj~« £0 J j>- (V) jia>Jl ^ ^yjjui}\ i_i j^Jl 4j*Ja3 
. I ^A^^ 0JL0 i±L^}Ul s-lp j ajl ^pJl Olj^« Jlpl 1 
^jj ^LfljjNl jlJia La t(4JlgjJl) oJUJbJl ajl y>Jl (l)lj^ e>l J^-~" V 




lj\y- jl Jjl> <, olj^l 5jl>>- ^ j^l cJb-M diUJ JjLJI JaLiJl dlsl ^1 Jbu 



(jz>*l\ NaHC0 3 y \ o j (f )y (o j^JJl ^L>) dJL^i-Jl Lr i*»- J jJ^> r ^ Y o 

y ^ To ^ g 

-"-ij-r^' a-W^' ^. ^1 l, j t jjijj ^ j^^rV -5 ^ .r* 5 -^ ^tj^ J^ 5 - 



Muelte. 
KOLD 





s jl JpUj 



j-^Jl oLj^jjS^ JiU<:>| JLxj J jJj>t<Jl ojl j>- ^ LvsLi>tjl C.la^^ dAJuJ J^jLJI J?LlJl dJbl JLhj 



. j^lj Sjly>JJ JjUs J^lij ^^U- ^llo Japl tjl^-tu 

: "bll JsLiJl f-\ j^-L pi ioL^SGl otApLidJ ip-L^Jl iiSlkU ^-1 MlSLii i_s _ycxJ j 



'J 



Zn 












3 




Zn 2+ 
SO/ 




^l-?. L)*>1>- ^J-o-*J ^_^jLwwJ 1 

^ L_S ^1 jjj t|l jl 




. j^-U j^Jl ^j^JaJL ^l>*jJl v_Ja3 j J^> 

JJa5 j^xi jiJl j^y *£_f-£>\ cJi^M diUJ JjLJI JsLxdl dlsl y>-J Jl*j 

. aJL^SGI 4SU2JJ U-lil ( _ 5 x*j I jiftj 4 dlLJl ^yU^S" jLJ oljj~» ,Jip 



CH 4( 9) + 20 2 ( 9 ) 



C0 2( g) +2H 2 (g) +^ 



6C0 2(g)+ 6H 2 (g)+ sit — > C 6 H 12 6(aq)+ 60 2(g) 



. l)ib>tXi ^X>- jjjJl ^wJ^Ljt^JI Jy: JbJb>Jl ^Xjcki (_$J->-J. <— > B9 



• 



UojI 



. ioLo_53l iiajl^jl dDiSj ^JsUcoJl jp JuJu>Jl i«Ja3 J^siJ 4SUs ^Jl^L>-UJl ^ 

. LgJajl JtA?- i^*-* ^-^J 55 



VISLJ c Sali? 4^JbJl il j^Jl ^ oJuJu>- Jajl jj j5\j (jl Ui" c 5SUs» ^1 £&>*j t>i-* Jajl j jJl jy^> J 

! io^l <J^Ljt-<JLi Jajlj jJl j^v>S\j (J-~*-> 

3U. + H-H — ► H+H 
H+H — > H-H + iilt 





Jp-LiJl 



j^Jaj t i>JbJl il jxJl ^ oJbJLs- Jajljj j^JJ 4-U-liuJl il j^Jl Jajljj dlSvij ^yLo^SGl JplixJl jj^-vio 

.(0 JS^J!^ 




SjjI yJl ^Lo^SCl ioL^^Jl 0*ApLiJJ idil j^jl ijjl jjJl ol jJtJl iw-ljJb ^1 t\^£S\ ^J^S- jlk; 

: hj\ j>^\ ^U^i ^ ^bUl Jl jl LJ ^ j . (Thermochemistry) 

j^Ptj oUjXs^o JjU I JjLx^j jl i ^ilS" J ^Jlj (J^- 1 LoUaj Oj^J •Jij ' <L*lj.jJl <uLp j^?«J ^ j%S\Jl 

ii^S- <(J (_$JiJl j jSGl ^ *jV>Jl dJUi jvgiW j^vJJ la~>zsd\ hdS <uU- jlkwo -la~>=-<Jl -k~o ^Jl LjI . Aj jL> 

<l)l 4-JjjJl ^ jjJ J^^Xwj J&j -kw>=^JL J-v2^> 4~L-*Jl iL>-Ul yj> <»UiJlj . SiUlj JJLiJlj ejl j^Jl : Aj^iJl 




.k^Jl + ^LkJl = jjS3l k^lj (.IkJl :(o) jsLtJl 



(System and Surroundings) la-pd! ia^i^ pliaJdi 

: jrL US' ioLJl jl JJ<^Jl jl 5jl y»Jl <_bLJ LgiJuli i^^>- i^Jaj'bM ^> ^Ajj] sjlc- iJLa 
Jj-j ^-r* -la^-^'j ^UiJl ojl j>Jl JlioL |»UaJ m . Isothermal ^> jZ y~J\ ^| 

ia^^Jl j f ikJl ^ 5jl yJl JliiU M ^ j^j : Adiabatic (ojl ^JJ JiiU~) ^.Lol H 

. ^j,hn->cl3 j\ j»UiJl ojl i>-j.i ^jJj jJ ijl (jSv»j 

oY 



^ r 



. Ja~>wJl £-0 10UI J^LXj ^UaJ j : OpGfl qjXa<J| j»UaJl Q 

. Ja t ^ M Jl SiLJl Jl&l ^vo. N ^Ui y^j : Closed jJj^Jl ^IkJI Q 
. (o) j5Ci]| . jajJI j\ ij\j>J\ j\ <oUl N j»Ui jjkj : Isolated Jj>JI flkJI Q 










*JajVl ^Ijj! (j^u :(o) JS^jJI 



. jjjw j»Lkj IJUj ^oiLJljLoL 

. ^> j^jj^ujl j g 9 ojl yJl (JLiob ^wi ijlj-^-il £ji ^LwO J^-^" 




:Jlj_u/ 



?S_^ljjJl J j»UaJl 

: S/bM JLjiftl ^ J5 J^ Tj^Ij ^lio Japl 



State of System f UaJi 2Ui> 

L* j-^J S-oL)J*jjJl SjL>Jl J Sjl JaJtyiJl ( J^wj Ol j^JtloJl ^j-o Sf- ja?uJ La ^Uaj J>" J^J -^>cJ jj^VOJ 
Lows JJ frUJl ^jA ^jZilkA ^uulS^ UJL>-I lili t (^UiJl S)b>-) la ~,o a ol ^JcuJl oJLa ^jm^jo J-P (jiiaj 

UaLj^jj S?-^! J j^- j^Jl ^LSCl b>- ^>-1 ^^xpL* Jju iljUaJl JIp (_g _^>-^lj 5>-!^i3l J 

(JjjjjJl (j^o-J ^ <jLs c 43 jjJl Sjl j^- S^-j-i oJL>-l JjVl ^LSvJl L^Jlp i y>- j^Jl SJjUaJl ( _ r jD Jp 
ico *y U j>~ a] Si jj«Jl Sjl j>- S^-ji JLLc- j j^- W» c^>cj JiJULJl jl c j^vLSGl J e-LJl oLiv? 

. (SJb- SJb) ^» Sjl j>Jl S>-ji jl : J j2j SJUJl eJlA J SiLJl <dwL>w SJL^la 0-ib>-l j|j 



C'-oJl ^>tJl L»j«j * * Jl j>z*l\ ji^o ^*^p ( j«uj^Jl JL?- jl jt-L*j L»Sj 

^^Ju ojLj L»^j £-Ljjj s iM J (3 _/^l oLi ^jULSI Jl UxjjI ^ _yLJL c^s-j ISLi t /»£ * ♦ Jl ^^Jl ^ 
I4J jJcJl jlJLia JUIxj Li" SJU~ Sib ^LajjNl ^ (3 jj^I ol ! J jjjJI (2^^ ' ^-wJ (_$jJl jLwJl ^^JaJl 
( _ ? Lp j>- Vl SiloVl J^j t Ij*-* «4* (_$wiJl jL^JI ^^Lc- Jl*1«j Mj t .kdi SjLgJlj SJlJUo^l LgJb- ( _ ? Lf- 

j»UiJl 4J Jixjl (_$JiJl jLwJl ^^U- JUjjJ j»LkJJ l _y2jL v a>Jl iiLft ^-5- ^ t j»j>^>JIj JaJt^l SJUJl SJb 

. SJL4JI SJUJI Jl SjJlaiVl SJUJI ^0 

j Li ol (_$jJl jLwJl Jlp JUi>J ^JLiil JJ L>ojl iiJbd?-j J LgjJaiJ ^1 SiL^JI 

k_i^>J ^Ij ( jL*a SJli) UL?-I L^Jip JfJUaj Jj SJU- SJb c^-J SiL^Jl o\ J jiil (jS^j IJUj c 00U ^-LijjV I 
Jjtiil jLwJl SJb Jlp Sllo^l . jJcJl <ti t^jJl jLwJl Jlc- L^J jJcJI -Ui><j ^1 a^^SG 1 LgjL 

. Ojl jJxJl J 



(jLwJl SJb) j (SJUJI SJb) ^ J5 J^ ^Lto Japl : Jlj_u, 



Exothermic Reactions b j\ j_*JJ a_ j__ cj^Uj -I 

-Hr*-- 1 ' <_^i (J^Li^O f>U_Jl ^ ajl j^Jl Ji~j J^Li^l jj -~>-l Sjl j^Jl Lg_3 j5i oMe-liJ 



il _J^J| iiLls j_« JJil <ui 



CH « +2 ° 2(3 ,^ c ° 2(a > +2H A„ +890kJ 



H«+1'2O 2ig) ^H 2 O (0l+ 286kJ 



M 



iU-LiuJl al j^Jl 



^U_il J_pU--l.1I 
J^-LLlII j_« : SjU>_1_ 

g__>Lj _J j — i 11 



Endothermic Reactions b ji j_*J_ 2u_>U -y 

i>-ji ) 1j.>__1 ^v^o SjjI j>- JiUs ^/jU—IoL) 4j j>z~jZA O'ApLjSj 

: _jL to _-»*ApLj_1 bJLa __Lp illo^l t _Lw>_Jl Sjl 
bj!^>- oIp-j: (II) J^jJl J-™- - ! i_~nj_ Q 



HgO (s) +90.7KJ 



Hg (l) +1/20 



2(g) 



1/2N 2( g ) +0 2 (g , + 33.9kJ ^ N0 2(g) 



fVl J£JlH, (JjSjJI dlSCL") JjVl J^LkJl 



M 



Hg m +i/20 



(I) 2(g) 



i aj 



HgO 



(s) 



> 

< <r 



S jl ^>JiJ JpU (V) JSLi 



AH (JjIj^JI ci>bsii 

j>Uaj ^ OJb»«j J^-Lsj iJS dJJJLSj il)liw<Jl jlp (J I ji>-l oMpLiJl oJLa ^^Lc- iiioVl <y>j . AH j^s jJU LgJ j> jjj 

L/s La JpLiJl jjSsj 4lc-LaX<JI j^Jl 43 lis J^a ^51 4>jLJl j^jl 4slis CJlS liU iLplixJI j^jl J 

! *y I (jLtoJl !^y-oJ ■ 4*>- j-« AH 4^3 (j j5vjjSjI ^pxJJ 



Jjlj l j*s>- jjJUgJl JaJb>- ^jSiJ eLoJl jLkj jjJ^SGl J^-LflJ 4\j"iM 4jiLn^JI JlaJ (V) JL1<J 



C ( S ) +H 2 (g) +131.3kJ^CO (g)+ H 2(g) 



?4>jUI il j^Jl j»1 iic-LiuJl il j^Jl : jjSl 4] AH ^>Jl j^Jl U^jI Q 

^LgjjLilUj AH jIjlLj La V 



. ajl yJJ <j^»U J^-liJl IJL» dJJJli iipLiuJl J I j^Jl ajl j5»Jl A^oS" jl U-) ^ 

ilpliuJl j I j^li ^jl j^Jl <_£ jX5>«^JI t5jL~o CO^+H 2 ^ i>JbJl il j^JJ yJl (jj j^<JI jl T 
. jS\ ijJbJl al^JJ AH o j& ^JUJJ ^LS ^ , r Jl <iU.)lL C (s) +H 2 (g) 

. J j^- j-LS ^ V ^ , V+ = l^lo^j ajl ^»JJ ( _^=>L« j J^-lilSl 0^ <Uf- jvs 

j jSoj t ojl bjlis JpliJl jjS^> S>JLJl jI j^JI SSUs> j-Sl SJLpLiuJl jvJl aSUs cJlS lil LI 

• <J' j^>"Nl o*ApLjj Ji* t SJU aJ AH aUJ 



Thermochemical Equation 2ujij3sJi 2u2Ll*jSUi 2iblx*Ji V-N 



^yL^SCJl J^-LiJJ ip-Ua^Jl ajl y>Jl iL^S Jl Lg-* ajLi^ll pjj ^1 Sj jjjv«-!l ioL^SGl iS^U^Jl 

: (j^ioVl ^j-xtaLJl J US' tAjjl j^JI 5JiUjlj 



H 2( q ) +1/20 2 (g ) 



H 2 (|) AH =-285.8 kJ 



HgO (s) — > Hg m + 1/20^ AH = + 90.7 kJ 



(0 



2(g) 



«bl J i JpLiJl J iaJ^u^Jl il j^Jl oU»S Uij!» SjjI j>J| ioL^S^I SJiUvJl J AH A_«_3 i «Ujj 

: jVl JUJI t jJjJI (j-^j J^lixJl dJUJU AH aUJ i_jj-^ 1— >o U iJixj ajU-sS JJ^Uo ^>j~p xs- 

: Sj'Vl iJjUJl J US' (H 2 2 ) ^ jja^l a^l J y J1*a (r) Jllo 



H 2 2(l) -H 2 (|)+ 1/20 2(g) AH=-98.2 kJ 



J-UxJ Xs- ISlial^Jl ajl j^>Jl 4-w*S tw^->-l 

.H 2 2t y^ W ■ 



OV 



. Y ^ajJU iJiU^Jl H 2 2 J Y J1>J oLi 

2H,0, m ^2H,0 +0„ . AH = 2 X 98.2 kJ = -1 96.4 kJ 

2 2(l) 2 (I) 2(g) 

. J j>- jLS" H*\ , i =iSikJI Sjl _^Jl S-^S" jl (^1 

. JjJL LgJuli U Jl Ml Jj_pJ H 2 2 j*^W JJUJ ^ ilLkiJl Sjl ^>JI iUj) | 
. J^Y /\= i } J *pJ>ri W= SJ^JI Ml /(.lyJUMl =H 2 2 oN^. 50p 

Y / ^ J^UJU ibUJl Ul ^1 

1/2H,0„ ,-M/2H,0, +1/40, AH=l/2 X 98.2 kJ=49.1 kJ 

2 2(s) 2 (s) 2 

. J ^ jJu^i <\ i \ =H 2 2 j^p \ V ^ aikuJl Sjl yJl jU IU 
jLS' A"\ * - = AH i*J j j& jlis^Jl (J I ji>-l JpIjsj J c 4_w5^p JUp J^-liJJ AH SjLil L^jI js^j 

: ij^l JJ^U^Jl J ^jjj^ j-» J j^- 

CK, +20,, ,^C0„ +2H,0, , AH=-890.0 kJ 

4(g) 2(g) ^ 2(g) 2 (g) 
A<\ * + = AH iuJ C^^l j Sjl j>JJ U?U JplixJl l)1 Ib-'Aj JiLJl JpliJl itabw <j~£p J^P j 

C0 2(9) +2H 2 (9 -CH 4(91+ 20 2(gl AH= + 890.0 kJ 

i«J oU o*ApL«JI ip UJU ^jL^SGI Jp Lid I jlS" lil L»l 

: jLiJl JUj t o^Lidl olgJ AH ^ 



: jftl J^LidJ AH ^^1 (t) Jll» 



Cu (s) +l/20 2(g) ^CuO (s) 



: Sj'iM 5jjI ^pJl o^taU^Jl |»Ijl>^U 



Cu 2 (s) +i/20 2(g) — ► 2CuO (s) AH=143.7 kJ 
CuO (s) +Cu (s) — > Cu 2 (s) AH =11.5 kJ 



: iijlk<Jl SJiLtaJl ( jiJiLt«Jl Lou>j>- ISJ bJI Ib-*^ 



Cu (s) +i/20 2(g)) ^ CuO (s) AH=155.2 kJ 



OA 



Sn ( S) + 2CI 2(g) - SnCI 4(s) AH=544.6 kJ 



? J^-liJl ( _ r ~S^p j^p AH iuJs L> ^ 
?Y iJbJl ^ Jl^VI JpUJI jlp AH i*J U | 



(Hiss's Law) o^Li 

(^JUl jL^Jl ^^Ip jux*j M (State function) iJU~ JJb y&AH ^jly-Jl ^j^Jl ^JdljljJjJ 



H 2 (l) +41 kJ H 2 (g) 



HXL — »H,0^ AH=+41 kJ 

2 (I) 2 (g) 



H 2 (ll — H 2(J1+ 1/20 2(g) AH= + 283 kJ 
H 2(9) *1/2O 2(g) ^H 2 O (0) AH=-242kJ 



^J>\j AH l^jj Loj ( j : rj! J ^ v -H j^jJiU^Jl 



H.O, h — ► H + 1/20, AH=+283 kJ 

2 (I) 2(g) 2 



H 2(s) -M/20 2(g) ^H 2 (g) AH=-242 kJ 



ha>jk»* y*>m^x™* y°™+ H P® AH=+41 kJ 



H 2 (l) — > H 2 (g) AH=+41 kJ 



AH=AH 1 +AH 2 +AH 3 +. 



: ^1 JpUdJ AH (0)Jli» 



N +20 — *-2N0 

IN 2(g) ^ V 2(g) ^ INW 2(g) 



2NO (g| ^N 2(gl+ 2(g| AH=-180kJ 



2N0,„,+0, — >-2N0„„, AH=112 kJ 

(9) 2 2(g) 



dJJij t jlia^Jl iJ.iL*_<Jl (_gjL«j L»^jt<w>- ^jU Oj^j 1 >-~ >5J o^**-*^ o^^U-cJl i^xSsj AH i_jI^>Jj 



N„ +0„ , — ► 2N0, , AH = 1 80 kJ 

2(g) 2(g) (g) 1 



2NO (gl+ 2(gl ^2N0 2(gl AH 2 =-112kJ 



N 2(9) + 20 2(g) — 2N0 2(sl AH = AH,+AH 2 = 68 kJ 



N 2(9l +20 2(9l ^2N0 2(9) AH=68kJ 



: jftl JpUxU AH sJ|J_o< 



2AI ( s) +F e 2 03 (s) ^2Fe (s)+ AI 2 3(s) 



2AI +3/2CL, — ► ALCX, , AH=1601 kJ 

(s) 2(s) 2 3(s) 



2Fe, + 3/20, — ► Fe,0„ , AH=-825.5 kJ 

(s) 2 2 3(s) 



2C (graphite) +2H 2(g) ^C 2 H 4(g) AH=52.3kJ 
H 2( g ) +CI 2( g) ^2HCI (g) AH=-185kJ 
2H 2 S ( g ) +3 ° 2 ( g ,^ 2H 2 °( g ) +2S0 2( g ) AH= + 1125 kJ 

2CH 3 OH (|)+ 30 2(g) ^4H 2 (g)+ 2C0 2(g) AH=-1453 kJ 

.up AH I 

. AH jljiioj i>jUl j^Jl SSUs <. SJLpLsXoJI jI j^JI SSU» : L U ^ JL £c-v=>j ^— » 



2S +3CL, ► 2SCL, 

(s) 2(g) 3(g) 



V »^ SO „) AH=-297kJ 
2S0 3(g) ^2S0 2(9)+ 2(9l AH=198kJ 

H 2 te , + 1 ' 20 2( S ,^ H 2°,„ AH=286kJ :Ji\^mj o 



. -s> \ o j5\j xs- AH k_> 
: jftl JpIHJAH 



2N 2( g) +50 2( g )^ 2N 20 5(g) 



H 2 (g) + 1/2 °2, g) — H 2 (s) AH=-285.8 kJ 
N 2 5( g) + H 2 (g) ^2HN0 3(g) AH=76.6kJ 
1/2N 2(g)+ 3/20 2(g)+ 1/2H 2(g) — ► HN0 3(g) AH=-1 74.1 kJ 



i>jU ol _^*Jl ad* jl di! ^jjj j ioL«^5Gl o'ApLjiU Siil j^Jl SjjI ^>Jl ol j^^I ^^jL^JI J-*2jiSl c^j^ 

^Lg^LS JJuuCU^JI ol jiVl lo j Sej\ y>Ji\ 4^*5 (j-^Li jr^-d ' ^'^ s 

. \y>^* jt-<w^ V 



. (_£ ^yz&2>- ( JjpLiJ JibcJl ojl j>- 

. JjJ-LilSl ojl j^- i_jL~>- .il j^JJ 4^oLaJ| ^^ScJl ojl j^- 

. ^yLo^SGl iajjJl 4SU» ^L^S" JpIjjxJ i_5jl jjJI j^Jl ^ jc^l i_~v^>J 




: Sj'Vl oMiUt<Jl ^ j-» US' ^^t-wS^I jlp 
— ► CO,, +2KO, , AH=-882 kJ/mol 

2(g) 2 (g) 



CH 4 (g ) +20 2 (g) 



CH,OH (|) +3/20 



2(g) 



^ CO,, , +2H-0, , AH=-715 kJ/mol 

2(g) 2 (g) 



2 v (g) 



NaOH 



(s) 



NH 4 N0 3(s) 



-►Na + , ,+OH" . AH=-40kJ/mol 

(ag) (ag) 



- NH 4 + (aq)+ N0 3 - (aq) AH=+26 kJ/mol 



HCI, ,+NaOH. , 

(ag) (ag) 



Js>-\ j (J y& j& JJ*P oj ^s^uJl Sjl ^>Jl <L*«S (_j*J • <_! -i LsCcJ I ojl V 

NaCI. , +H.O m AH= -58 kJ/mol 

(ag) 2 (I) 



2C (s) +3H 2(g) " 
H 2(g) + 1/20 2(g) 



-►CJ-L, AH =-85 kJ/mol 

2 6(g) f 

-►H 2 (l) AH f =-286 kJ/mol 




:0) JS^JI 




( Calorimetry) j^uui aji^ ^Li 

^o^vj jL^?- ^JpliJl frl j^-L> ^g?Lo->S' J^-lii cL»j-i>- 4j>t^o 4^al«w<jl j I oj j^eloJl ojl j>sJl <U*5^ (j- ^ 

iJjip Ajljji>- j j&j <• SjjI ix^Jl jlx^ ilj^> ^> *LJl s-ilc- jj<-^Jlj . (Calorimeter) jj<^Jl 

ojl i_jL»j>- ^Svajj ' jjt^oJl J^*-!^ ojl ^>Jl ( j^pxJo til! jjj . jjt^jl \s.->zj> ojl ^>Jl (J^Lj (J j\5"sJ 




La Ojl jp- <t>-J.i 



: Lgju ol jj*^vw<Jl oJUJLp £-1 jjl iSLaj 
(Coffee- Cup Calorimeter) ^iSUl jt„t\\ -\ 

°jlj>- Olj^ *UajJl ^yj ii^j <■ *UaP 

f-LJl ^y o.i jJLL<JI jl a ^aio " SI ojl j^Jl <u*5\J ajjLvwo ( JplidJ ojl j^Jl <u*5^ j^-^l 
.AH 

( JiU ( JJL>t^Jl ^ i^)Ji>J ^^xJl otApLiJl ojl j>- ^L^J jj<^~<Jl IJL» J^ucUvj 

^Ij Ol jlp 0*ApliJl ojl (j-^Ldj j^P . JiUlil ojl y- 

■ til al JiLa Ij^ LpUjjI ojl ^>Jl oU-j-i L^J ^ij y 

4^ jJl ojl ^>Jl X (^-f') J j-U*-<Jl iixS^ = oi jJLLjl jl iw^X$^<JI ojl ^>Jl 

ojl y>c]\ oL>-ji (j X / J j>-) J jL>t<JJ 

^ AxoqX±S = 

<_^i o" ^ ' Cr° ' ^ * * 0^*°^ 4^j!>Ul ojl ^pJl 4^^" iw^-w^-l iJl^tK 

. ^) /J j?- J i T *L_U jJl ojl yJ\ (jl UIp t J^V * 



Bomb Calorimeter aJuiaJl jy„,\\ -V 




iLiiJI Jl : (r) JSLlJl 



HCI, ,+NaOH. , 

(aq) (aq) 



(Heat of Neutralization) JjUUi Sjij^ 

: ijVl oM^U^Jl -u^J ^Ljj UJw 



-H 2 (l) + NaCI (aq)+ ^ 



H,S0 4/ ,+2NaOH. , 

2 4(aq) (aq) 



Na SO +2H O + 

INa 2 VJW 4(aq) 1 2 W (I) 



11 



! 5_Jt *i/ 1 Oj^aXj^Jl iJ.ibt<JL ctalxJl J-^lij Jr**-* ij^HJ 



H + . + OH" , ► H,O m + Sit 

(aq) (aq) 2 (I) 



: ^y^M <JLl«J1 Jibed I Jplil jp i>JLSl AiLkJ I ^_>Lvw>- iuLS" i_s _/cdj 



^ JabJ JpU; ( O Ji^Jl ^ (>) Jll4 

a jj j ^ j»— » ' 4^>sP- H C I 
J J&sA {yi ^ ^ « £A j£ I J y> Y 

. /J r Y .j^jj NaOH 

ojl ^>Jl 5>-j.S OjoSjjI 

. JpIcJI 




HCI JjL>e^ r ^/0 ■ 



-Up t.dyldyr 



! j»j ^"jt--" / jt-P ^ (_$jb~J J jJu>t^JI jl (JjLJI Jplilll ojl j>- k__)b^>J :(J»eJl 

:jl^HCI 

( ^J) j^>Jl x yS = j^Jl iJp 

J * , \ = SJLpUJI CjM y> iJlP oU JlJLj 
ojl ^>Jl oL?-j^ X ^Jl 5jl ^>Jl X (J jX>t-»Jl ^ixS^ = 4^wX$C»Jl Sjl ^>Jl 

o n • = 4^ ^ r X 1 , Y x ^ w ♦ = 

J j>- jLS' o,o = HCI J ' , \ lfs*£j\ 5 jl j>*}\ iL*5 jl 

. Jj>- jLS" oo = 



HCI. +NaOH. , 

(aq) (aq) 



NaCI, +H0 AH = -58 kJ/mol 

(aq) 2 (aq) 




J-^Lsj Jcp iiUiwJl ojl j>t}\ iwftS"" i— » 9 JiLcJl ajl j>- ^y^J JjjLJl J^LiJl ^ 4j j^>s^J| AH <uJi 
. JipI jiJl j j^>Jl o^ltliJ ^yj iJuJ Jibed I ajl j>- ( \ ) J jJi>Jl • o"^ J*" ^"J i3 *Udl dr° 

. JLc-l jiJlj ^ j^j>JI OtApbjj j-o iJl*J J.ibcdl ajl j>- ( \ ) JjJL>Jl 



<uL^_*J 4j>^Ju ^j-v-Jj t JaJb 



Jibdl Jpli; 


Jibed! ajl y>- 


HCI, +NaOH * NaCI, +H 2 m 

(aq) (aq) (aq) 2 (1) 


-58 kJ/mol 


HBr. +NaOH. . ► NaBr, +H,0 m 

(aq) (aq) (aq) 2 (1) 


-58 kJ/mol 


HNO,, +KOH, . ► KNCL ,+ HXL 

3(aq) (aq) 3(aq) 2 (1) 


-58 kJ/mol 



H + . ,+OH" , 

(aq) (aq) 



- H 2 (|) + 2U, 



JjUlll 5jI j^>- ^Ua (\) labia 

t (fY) HCI dLjjJSjja^l 

. (fY) NaOH ^jj^jwaJl JL^SjjJLa j 

jj^woj**?- ^yjjji ^ JS /Jjv> Y jjNaOH J jL>t^)j yd /Jj^> Y HCI J jL>t^ j*a>- 

. ^j*—" Y * ■ I ■ ^ 

. ijjL^lo ( jj jAjt^Jl ajl j>- A^-ji ( _j^ > - (j-'Y AjjI j?- i?-j^ j»l-*- :> " (_j9 <U««^>^>J| j_jjljjj| Y 

. ajl ^>Jl S>-ja ^LflJjMl l_ Jljj eJLf-Uil r ^—o • ^j| ^s^Jl J jh>cJ> £yt X ^ > ^ 

. J jL>t«JI LgJl jj-^? J ajl ^p- i>-j^ ^.^^^ (J^? 5 -^ 
. cbUJl ajl y- i_^=-l 




: SJ^I oMUJl ^ ojl ^pJl jJdl i^~>-l . ^ Idyri , Y =J ji^JJ <Lp jJI ojl ^^Jl jl c^Jlp ISI :JIjjj/ 

J jL^> ^ r ^ ) ♦ • ^1 f ^ oj^ HN0 3 dLjxJl ,_^^>- J jJ^> <y> r jt— - ^ * * SiUil | 

. f \ *y£y NaOH 

NaOH J jls*u* V-Y " Jl f ^ BjjS"^" HN0 3 ^^Jl J ^ ^Y • • SiUij jlp | 

■ » ^ >■ 

sjlpUJI J jJi^> ^ ) ♦ ♦ Jj f Y oj^ _y HN0 3 ^^a^-Jl J jL^> ^ ^ * • SiUil jup V 

. f Y *y£y NaOH 



j-il— » J^^i (">As*2«J ' SiUaJJ SjJlJiiJl <L~~j jJl j^U^cJl ^ ^y;; ail (_$ j? 5 ^' Jail! I JL>u 

Sills Jl ijijJl jl jj-o (t-P J' J^ J ' £>UaJl £y> ^1 jj\ Jl LgJu^pJ jtJo jl f-LJI ( ^>«^J j Ssijdl J 

. o^jocu ^1 jp| J L^laj^oM SJIS 1 Si Us 

«u«^Jl j f-L«Jl <l^S" Si . jj«^~oJl ( J f-L«Jl 3jl S^-ji ^i j^ixJl jj-^Ui pjo j»j c f-LJl ^j^o Sij jjvo 

5jl j>Jl «u*5^ ^UUj ( jj<^~<Jl + f-LJl) 1j.>c^JI I g i/atal ^xJl ojl j^Jl 'Uo^ i_^j>tj jjt^vw»JJ SjjI j>Jl 

ojLiMl ^ LgjjJL>Jj 1 S*JL)1 ^ SilliuJl ojl j^Jl Sjs^S" (_$jLvJ S-^U^Jl ojl y>^\ jl il c ijijJl ^ SAUal<Jl 

: Ja^simJI ^2 S./i:,o,oJl ejl j^>Jl S^oi" 

ojl ^>Jl oU-ji (j ji x jj«™<JiJ SjjI ^>Jl SjvwJI + ojl ^>Jl ol>-jj (jji x sLJiJ S^p jJI SjI ^>JI x ja^JI >LJl Sh? = 



! ^y^l (JltaJl (jJ'-o-J LgJ SjjI j^Jl 'U^jjJlj La o^LJ (jl j^-Ml ojl j>- uL> *— * j Jt ~^J 



*i> \ Y * • jJUs tij^ iL^Jl ^ p-p ^ l^ibS" N 2 H 4 ^jl ja^l i jij i^p J j>- *j (T) Jliu 
^^jtw^JJ SjjI yJl 4j«^J| oils' lil t J^YA, ^ 1 ^1 J^T i , "lY j^j 5jl yJl i>-j.i o*jjjjU . *U 
L. . r ^l c^pTY =N 2 H 4 jjjljJL^iJ aJjJI Ml oJl5j J-/Jj^ A* • 

. ^jj jljJ^A J y» \ (3 j>- j-P 4>*jUl 8jl j>«Jl <L»»5^ 

J* *-p /J j^- £ , ^ A ^jLj *UJ Lp jJI SjI j^JI j ^ ^ Y * * = *LJl ikS" 

( j-u / (J jt>- A £ * =jjtw^iJJ <bjl ^pxJl 4j*^Jl 

J-T f oi = Y£,"\Y - YA,H = j A Sjl^Jl oU-jj J y 

X j ii) - <UwXSC<JI a jlj^Jl 

(J-V,oi xJ-/J^A*O + (J-T, *x^^/J^*,MXp-pH««) = 

. Jj^- T <\V£ +6yr WV0V = 

Y.vn = 

dyr jL? y -»V = 
<L*wlSC»Jl ojl — = ^J^-liJl ojl 

jLS" Y * ,V - = JpI&I SjI j>- 
. jt_p VY <ulxS ^jj jljJ^ft jj-* -l?-lj J oj. o— 
r** /<J j^r j-^ Y * ,V x pJ-VY = ^jljJUgJl j^j Jb-lj J y> (3 y i^JbJl SjI ^^Jl 

. dj*ldyr jlSllY,* = 

?N 2 H 4 (»1 CH 4 ijijS" J^ail U^j! :JI_^ui 

ijSjJl AJu^il Oil j ^uJjJl oJLft Oil j LlSj ( i ^5 ^JJ 4jj! j^>JI £»JiJ! L? *^3 ULj IS j>- oiLJI {j* \ (3 y jjP 

. Ojl ^>sJJ J l ■ /-» 1 ^" 



(A „ /A ^ 1 O «l -^N/l ; .1 ^ 


(si \\\ ~«s\ ll 


5 II 




C j u .SsJl 

^/ lip* W» 1 




AH * ,1 




Y 

1 


Y AO 


P H ,Mi II 


V 

1 


uu 


C H vis, VI 






C„H„ '-di^u^l 

2 2 





\r\s 


C,HX>H J JUiVI 

2 5 »/ »f 


1 




C 6 H 6 (XjM 1 


V 


YAo,<\ 




A 


VAY,A 


NH 3 LJ^Ml 


<\ 




N 2 H 4(> jlj^l 


y • 



AH f ° ajjii ^jS^lji djij^. -t 

L* j^cs- 5^L»Jl «A>-I j J j^j^ScJ <u?-L^i<Jl 5jl j>Jl <u«^ LgjL 1 6^L«-U ^«JI ^j^^iJI Sjl j?- i_i 

JxY o LgjU i^Ldjl c_3 j Joh\ *LJi*Jl ci^p JlS j c AH f ° jJU IgJ y» j±j i i^LiSl i_s j ^kSl SJ jVl 

J-** c£j' j-* 5 -^ jjt^Jl JJsLv ^1 j^Jl j-^ iJL*J ^^ScJl 5jl j^- ^LaJj . i^j^- ^jL^o 

Mg (s) +i/20 2(g) ^ MgO (s) AH/-602 kJ/mol 

C (s) + 2(g) > C0 2(g) AH f =-393.5 kJ/mol 

. <J jj~!l j jj ^Sv^Jl jjj^So 5jl Jiu j^iL^a Ji5Lxo LgJ ^^SsxJl Sjl (j^^s V ^ j-* ^JLi* j 

?0*ApLilSl o Jl^J ^jScJl ojl JbJU>sj (j^oJ 
<_jL*j- jt-^l sJLft j»ljL>t^oUj d (V)JjJb>Jl ^ ilj^Jl ^ j~S" iJLxJ AH f ^jJll> frLJuJl j>li 

: 'LjVI <Ltaljt<Jl ^>lJU>t^oU iijjio il j^J <U j^Jl ^jicJl ajl j^-j i AH J^lixJl 5jl ^ 



. iUUiJl ^I^JJ !AH f °- ^I^JJ XAH f = J^LidJ AH 
: ^1 JliJl jjc*; ^Lo-S^JI JpLiiU AH ^jL^ o j 



: SjVi ibUJl J Li" dy> idyr ji^ V Y 1A, o - ^jLj ^jJJ J| Sjl^ cJlS ISI (T) Jll» 

l 2 (l) AH = -3268.5 kJ/ 

. ^jxJJ "t^LdJl 5jl 



C R H +15/2O,, . >■ 6C0„ +3H,0, h AH = -3268.5 kJ/mol 

6 6 U) 2(g) 2(g) 2 (I) 



yup = 2 j ah; o 

^ = tijv** JsUl ^jOJ AH f ° | 

j J ^ > L^r < \r,o-=j^^5aia_5i ^ujuj AH f ° 

. J j>- jLS" YAo , A- = JsUl *LH AH f ° 
Jj^ jLJ rY 1A , o- = JpUiU AH 

iU-UJl il j^JJ AH f ^y^A - i>jUl _UJ AH f ^y±>cjs = JpUJ AH 
H,0, ,AH. x ^ = C fi H fi , . AH. x T + CO, AH. x 1 = 

2 (s) f 6 6(s) f 2 f 

^- YAo,Axr + (r < \r,o-xl)= mA,o~ :jl^ 

^-Aov,i -\n\ ~ = m,Ao- 

(A0V,i - Yri^ -rYlA, 0) = ^ 



J / J j^- j-L^ AH^ 


XaLJI 


<J y / J yr y^ AH^ 




yup 


H 2(g) 


m<\,A- 


AI 20 3(S ) 


yup 


A '(s) 


V<\o- 


CaCI 2(s) 


YSY- 


H 20 (g) 


\y »v- 


CaC0 3(s) 


YA1- 


H 2°(D 


VI, A- 


CH 4(g) 


Y<W- 


S °2(g) 


U • , o- 


C0 < 9 > 


Y^Y- 


H 20 (s) 


r<\r,o- 


C °2(g, 


<\» ,v- 


HgO (s) 


^oo, Y- 


CU0 (S) 


£ Y o , A- 


KOH (s) 


AY Y , Y- 


Fe 2 3(s) 


1 • Y- 


Mgo (s) 


UY«,^- 


F e 3 4(s) 


n\- 


NaCI (s) 


<\Y,r- 


HCI ( 9 ) 


m,V- 


NaOH (s) 


Yo,<\+ 


Hl ( 9 ) 


r<\o, y- 


S °3(g) 


Yvr- 


HF < 9 > 



: (T) Jja^JU Lxu~* jftl J^UxU AH (t) Jlio 



8AI (s)+ 3Fe 3 4(s) * 4AI 2 3(s)+ 9Fe (s) 



:J AH f ° ^^ISjI^s- 1 
J^/J^^LS UY«,<\-=Fe 3 4 
/ J^ ^LS^ IH, A- =AI 2 3 
iUUiJl il^JJ AH f °- i^Jldl il^JJ AH f °= J^LHJ AH : JLftl ibUJl ^ | 

(ut«, a- xr)-(m<\,A-)s = 
,(m\,v) + "uw- = 
jLs - rrn, o- = 



(Bond Energy) &ajt jji ailia r-r 



Jji 4>jbJI 4/ilkJl jljJLa 

?Skl Jl dlL" .S3 

>i jT 



H 2(g) 

H - H 



* H (g) + H (9) 
H H 



A H = +436 kJ 



Cl 2< g) - - Cl (g) + Cl (g) A H = + 243kJ 
(CI - CI) CI CI 



> 



vr 



:Jaj!j^l (_^a*J iSQ? ( JjJt?- 





























Br-Br 


in 


H-CI 


^r^ 


H-H 




l-l 


riA 


H-Br 


nr 


H-C 


in 


C-C 


y<w 


H-l 


rA<\ 


H-N 


Y1A 


C-N 


\n 


N-N 


IM 


H-0 




0-0 


\TA 


0-0 




H-F 


roA 


0-C 




F-F 


m 


H-S 


v<\<\ 


C=0 




CI-CI 






<\n 


N=N 











H +F 

2(g) 2 



^2HF 



(g) 



( S ) Jj-bJl ^ J^lj^l oliUs flJbk^L JUI JpI&J AH v 
— ►2HCL 



(0) Jll* 



H 2(g) +Cl 2(g) 



(g) 











*n,AX Y 


2(H-CI) 


in 


H-H 






Y*r 


CI-CI 


Anr,n 









. j5\I<Jl Jajlj _j"l £j^^o - oj j^Sv^Jl Jajlj _j"l aSU? ^0^0 = J^-LiJJ AH 

dyrjl? U£,*\- = A*\r,*\- iva= (*n ,A X Y) - (Y = 

. 5 jl y>JJ b jU? J^liJl jjSC oil 



: ^ (AH f °) iJ j^JI ^jSoJI Sjl ^^J LjL~^ LgJ j>Jl (5 j^Jl ^ ^Jdl jjSo ^1 o^iUJl 1 
2C (s) +0 2(g) .2CO (g) Y 2Ca (s)+ 2(g) .2CaO (s) | 

C 2 H 2(g) + H 2(g) ► C 2 H 4( g ) * 3M 9(s) +N 2( g ) * M g 3 N 2(s) ? 

H„, .+ L. . >• 2HI, . 

2(g) 2(g) (g) 

.J j>- jLS" YV- Y . J jJLS Y <\ • + ^ 

. ij\yz\i ^LJl JpLiJL! JJLo AH <uJ> ^ 

. Sjl j>sU Lo JuC-Laj i^>j.b>- JlP jlla'." Sjl ^>Jl V 

: J j^- jLS' \ 1 VI- (_$jLj jJbU aJ j^JI ^jScJI Sjl ^p- <jl c-^JLp lil i 

: ^ JhJl J^lidJ AH i«J jU 

2AI 20 3(S) 4AI (s) +30 2(g) 

.JyrjLZATA- Y .Jj^jXSYToY- Q 



Si I J^IHJAH 



c(0 JjJ^ JLpiUip)!L Y 



N +2H 

2(g) '3(g) 



2NK 



AH = 1676 kJ 



^\jb jMl jl-Xl* Ui . *U j»ljP jJuS" A,l ij y>H y-^- o J j» * ,YAo U jlJli* USjUj^iU^i'cJ j^-lil V" 

(3 1 _y^-Ml Sjl ISI . ( yi^oJl ^ oljJ^I LgXvalol Sjl y>Jl J-*aI) *LJl Sjl _^>- ^Vj^ 5 ^ 

?d j-« / J j^- ji^ A ^ ♦ , £ - (_$jLj o^LJJ aJ j^JI 



Vo 



CH 4„, +20 2 (a , ► C0 2, 3 , + 2H 2 (g| + Si 

. (Jaj| j jJl SiUs> J jJt?- j»Jl>*2wa1) Sip liuj I il j^Jl ^ Jajl j jJl jy^i ^ Si jj^^Jl 4SU2JI i_~~>-l I 

. 4>JhJl il j^Jl ^ Jajlj jJl (jJ_^J i>JbJl 4SU2JI t_~~s>-l 

JplidJ AH i*J^^I ^ 
5>-jj ^ij jj j^Jl (J I jX^-l (_5.il ISI Sij*Jl ^ jj j^LJJ Sjj^JI L~jJ| t Jaii jj ^SLJl (3 

ojl jS- j i ^jM /(J j>- jJLS^ Y Y , O AjUjX^x^j jjt^aJJ 4jjI ^>Jl 4j«_^Jl (jl L»_Lf- ^ , IV jIJJLu jj«^^<jl ojl j>- 

.dj*ldyr r \ 'Xo,M jj^SLJl ^1^1 
. pJ- Y £ Y jj ^SLJJ 4J j^Jl ikSGl 

c^U-Vl ^ jjli *j i^ftl J^LHJ AH 2UJ t-— 9-1 t(0 Jj-brj (V) Jj.br iL^p)lU 1 

H 2(9) +CI 2(g) ►2HCI (g) 



VI 



IIMMMMM«MimillllllMllllimH|H|H|l III! ■ I ■ II ■ I ■ I ■ II ■ I ■ ■■■■■■■■■■■■■II I L ~ 

. Sxji s-j^Ji ( ) ah y 







N 2( g ) +2H 2 (g) -N 2 H 4(S) 



N 2 H 4(s) +0 2(g) . N 2(g)+ 2H 2 (|) AH = -622 kJ 

H 2( g ) +1/20 2 (g) H 2 (l) AH = 285.8 kJ 

C 4 H 10(g) +13/2 2(g) * 4C0 2(g)+ 5H 2 (g) AH = 2855 kJ 

: ^L> ^| 



VV 



: Jis yj\ i^LiSl ^jicJl Sjl _^>- p_i ^ VI JpLiJLi AH t_^>-l Q 

F eA (s) +3H 2 (|) , 2Fe(OH) 3(s) 

Silli (kJ/mol) AH f 

Fe 2 3(s) -824.2 
Fe(OH) 3(s) -823 
H 2 (|) -285.8 

: JplidJ AH < r ^-\ | 
CS 2(I) + 6H 2 2(I) - C0 2(g)+ 6H 2 (l)+ 2S0 2(g) 



jl cuJlp ISI 



CS 2(l) +30 2(g) , C0 2(g)+ 2S0 2(g) AH = 1077kJ 

H 2( g ) + °2 (g ) -H 2 2(|) AH = 188kJ 

H 2( g ) +1/2 °2 (g ) -H 2 (|) AH = 286 kJ 

J jL>^ \^ r ^Y » ^(f) * 5 £ NaOH j-^aJl a^^jja^a J o * SiU^I Q 

C-jmJjjU jj-x / J <bjl j>J| jjt^s ^9 (f ) * , oj^ H 2 SO^ j?^l (j^* 5 * - 

^lll ojl ^>Jl jl bklf- t j-^^l ^ya-oJ^J <Ll j^Jl J^UcJl ojl i^-~w>-l i. ^yi V , 1 <J jX>wJl ojl y>- 

: <ioVl JJ^U^Jl ^w^- B 2 H g S V 
B 2 H 6(g) +30 2(g) . B 2 3(s) + 3H 2 (g) 

: ^ ijVl il j^-U SJ j^Jl ^jScJl 5jl ^ jl c^JIp ISI 

.J^/J^^ V,£- = B 2 H 6(g) ah; 

. IJj^jL? uvr = b 2 o 3(s) ah; 
.j^/j^^Tn,A = H 2 o (g) ah; 

. B 2 H 6 £ (J l ^3-1 i^JtJI 5jl j^Jl ^Loi" ^_^>-l 



VA 



p p ?■ r 
^yl j^>Jljl ^yLJl J^'ill oli o oLS^ i-uljjj 5jj-^2j«JI s-L^ow^SvJl ^2^>sj . ajj-^j«JI oLS^ j^JI 

IgJMplij jl . ^ j^-^l oL^ j^JI ^ L* jj*- ^j£- Laj^ ioLo^S" j <LoL>jJ ^^jU^ ajj-a)JI oL^ j^JJ 

y> ( _ 5 Ji-p Jaii djJb>o Ji (_$j^jJI *(_£j>Jl ^ JpLiJl jl Ja?- Jli<Jl J^-~- <_s^ 4 <LoJ*Vl t_ JU- L Js- 
La ^ ^>-l j i oJijfc ?L^juoj*I U j ?oLS" j^Jl oJla ( j^2jL^>- L*i . *lj^-Vl iJL j (-^y>Ji\ ^ 

'. jl ( _ 5 Ip Ij^Li j j&jsi j J.,^2.a]l IJla dlx^lj.5 Jju Lg^p <L>L>-^I ^^5^^ 

. oULSG^I ^ jJLxJ <L~jJ>- LJw'j *L<w! i^_^SCj £ 
. oULSGVi ^ Jyc5 I 





. oL>- jJLgJlj 



12. 



Y 




?dUiJl Li t dUiJL ^y^. L Js- o^dl ^ Ju V ( 6 C) d^j£\ 5jJU Jjj&y\ 

JiVl Ml jS diUJli t IgiiU* iJ^iVl oUj^Vl JJ^Jj . ^ 
. p *J^il j S dUi Laj i *J^»Vl Jlp J~*iJl 

: jjU^JI ^ L5 



JS" ^ L-^~ JLp SJiaLu iS^I bojp : p ibtel 
: ^"L L5 Lp^y ( j^L J .j i j&S\ J\ p *J^il dUi J5 



Y 






oji iJtAil ( _ 5 Ip ic-j oUj j^^l o j-* b\ frLLJl JL>-j Jaia oUj 41»> (_5 j^J OjjjSGl oji jl Ljj 

. 4JJI *Li d)[i.aUJl SiJl ^ LJp ti jX^o ^jjJl ^ ii.^IaJl oIaj 1S 2 2S 2 2p 2 :^"L LS"jjj^l 



j^Jl ^o^J oUj ^j^S\Jl 5 j jJ (PI— 2) j^-'ill jJl iiliaJl (_£ (jl (j->~i (3t^^° 



dJUi j oU j j^i^U iJcu-o p *J^i1 j jSJ j] ^Jl j^SGl I ji j iiUJl bIa ^1 Jj-^> jJJ j . iLJl ol jUJl 



^j^-J jilSsJl <Uulj "^tj^- 1 



j».aL»j t ((<uSjLU aJajlj* ^^-^ aJajl^j ij^jJl oLS^ ^ olj-ill Ja^j jj 

. ikjl Jl oJlA j j^cJ Ja.'Jl 
: ^ISHll tfUsajlj tfUjibj 

o jiil ^Ika ^ (Pauling) jL ^JLJl lf*-^> j ^Lo^ ajJsl, ^ j 

ojjs> ^/a^eJj jj^oJJ oj JJl (^...fT jj ^Jb J-^jUJI j jlatll i S\ jj j^j jJL*Jl 

: ii^iiJl 

. (j yia jj ji^Jl) l-Asflj cllii ^^Ip L^a J^S" ^^>sj jl t_ «^ej t U -g-'.o ^S" ji^ws SJajlj jUjj jj£> ^^SvJ 

^> Jj^Ijco ^ jjLJl j j j^JNl ^^Ip iSj^i ^ jVl S jJJl cUUi jU SjS" jLiJ ikjl j (jjjScJ i »l ^xil j^p 

. ( ^ ) jiwJi j>-i jilt 



H 1 H' / 


H H 


^H(g)H 


J^IjJI :(^) JSC^JI 



j^jkL^tjl jljj-*j Jais j j^JM 4 tfl^*. »J| ojjs ^~^J 

Lj jJs ^_«*LUj A^ejUl aJuI jJl j3 (jl • J J-SJl j^H.J ■ ( j~«S'ljCa 

olJ j _y5G^liibS'jS' J J Jl^^(0)U^>^^lj^li>JbJlik)l Jl 

. ^jjJl (_jjl jj J-s^l _»jI jJl j_pt*Jl ( _ J ip ikil jJl 



AT 



~ U U T T 





1S 2S 2p x 2p y 2p z 

j^lSjjJ Jj^Vl^jjJl :(T) JSLiJI 

£p^i~J JalScJl Sj jJbj ^Js- frLjj 2S dili SSUs> (j yj^a ^ 2p 
Jb-lj ^ji^ jj ^Js- ij jX>J ^^^rr JJ-^' 5 ^ OJL>- jJ (V) JSCiJl ^ 

4jt3 j^<jl ioL»»,*S\Jl 4 - i^Jl (jl (_£l t 5A>-I J <uSjLU 4jaj|j \^j£i ^ W" . «J ^llSbj 
l 4jLib>Jl j_^J • CH^ jj^s-jj-L^Jl Sji JaLojl ^v^o ^>^l j^k-U 

4j>-bj| *L»_L*J| (JjL>- bsJJ^Pj (. <l» . . Wll 2 j>- jj> j*£- ^li<jl 1 S j^Jl I wAjfe jl 

. jj£LwO j^P 4j| jj— -J IJ j-Jx^s 

jUJJ ^j^j jJl jSUJl jUJl IJLa c CH 4 o^^Jl jl* jrrrjj-\r4^ £° 

^jj OjJj^-Sl oji J Jajlj jJl iJU- L>i . Jail! I J ji^- ^ ^p^l^j ^JJl ^y^;;^!!]! 

^^J^Jl 4iSLi jA Uj j^Jl I Juti 

Jajl jj 4j«jjL> Jisb>t^ O^f^vJl SjJ (jl 0^-«-il ( j^J 'USjJjxJI 4 » s^Jl jj^ri 

<US JajjJl AjjIjj ( ji 1?**. " L ^-^>j P j-*) Utla'.o j*yi (^Lij LgJ j^- jJ^wj 

s 

. (0 JiLiJl ja US' . ) ♦ ^, ^jLj 



oUj^I 4j<jjI lJ*>\l«l *J Jj N jliLoJl I tS ^ L»S Jajljj ixjjl ^ji_j£j ^jA jjj£S\ ^jSvaJo 

^Lp 4jU-^AJj ^aJ a^-jVI (^Ljj J5dJl frUJbJl jJs ^-^J ?jliw<Jl 0j5\j t_a.>5Ca c ^JjI ^ Mju Si ji» 

oJlA Ui t i>t^Jl ii^isl jjs, JbJL?- j>^i^ J^- 5 ^ dUij JslScJl SJajlj ^J^iaj ^LJjJl diii 




oIa j 4SU2JI J <cu JLpVI j 2p dUi Jl 2S dUi J j j£S\ Jb-1 Jl&L dU ■> j S-iyL* oUj y&l 



ft T T T T 
6 u — 



"IS 2 2S 2p x 2p y 2p z 



-kjl Ujjj ( yjalx^> jj jlLwJI J ^jjVl Jajlj jJl (1)1 . oUjMlj 4iLkil J iilSiu j^P i^jUl 
AjjLv^s LgJ^j LI jjJl ^^o^-j iilSos jliLoJl J ^fj'bll Jajlj jJl jl 4jiJb>Jlj . 4jjL~1o j jl (j^oJ 

d>j^ Ut£i i(l«1,o) UsjI 



5JLjJi>- il">Lil gbS)) 



Ji>j jjj^GI <>ji j_5* yui\ Jjtjj VI oUj y^Ml (1)1 '• J j^l Jl dUl> ^j^d 
djjJb- ^1 dUi j^^iJj . (oUjMIj 4SU2JI ( _ r ~ii) U^jI Milieu 

SJl*p ^ j ^jUJl 2p dUi 2S dUi j j^^l Jl&l Jj a_JU 5 Ja^- 
SJbJii.- iS*Asl j^SGl (_$aJ ^vaj d~»j 2S dili ^ 2p iit^il 
1 2p y> iitAil 2S ^ dili ^ ii^Vl olft j . ^ilido j 

IgJl Ml JiLiil (j^ij j SiUaJl ( _ r ^iij LgJ sp 3 j^ol J5 Jlp- jiLsl JLai 

. (2S,2p) cJjSC" ^1 il^l ^ %IS' U^l tjilsiJ 



ft T T T T 

o 3 3 3 3 

1s 2 sp sp sp sp 

j^Ij jj j^Jl Jj> JS ^js»u sp 3 il->Ul 




: Uj S^jUI S^>^Jl iS^iVl 
,ja S^JbJl sp 3 ii^il iJip jj^j "^1*3 tL^SijSCJliJ^VlxU^jL^S^^IibteVlaJip | 

. £ = SJ^SlI p d^il ^ S dlli 

i^\M ^* Jal JSCSj £1^1 ^ B l>J)fl Sjju^ S^JI ii^Sl t 



NH 3 L^Ml jl 
L^J H 2 pLJI ^j^- 
?sp 3 







°109.5 


sp 3 


°120 


sp 2 


°180 


sp 



l^u J jbr^, t S^JI *J^*V I {ja g j>-\ ^l j3l *5li* Sp 3 iJ^il J I SiUiVL 



ji^~a ^Jlo j oji J js- ^l jjjJl Ji^lJl Oj^j : (C 2 H 4 ) ^jLL^I J^-'j Sp 2 | 
2S diis 2p ii*>ii] ^ ^^SUi JslUo j jjjSCJI 5ji ^^kSC" SJUJl 8 1» 120 Ja^Jl LI jjj 
. (V) JiLiJl ^ t j dJ&l p dili ( _ 5 2 t J J Sp 2 3J^J 

ti T T T T spw Tl T T T T 

6 U ^->6 U I — 1 

1S 2 2S 2P x 2P y 2P z 1S 2 S J,2 2P z 



: jAjj^] f-isyr <_$* Ojjj^-Sl ,J>ji Js»LjI S^i^ ^wijj jI JSwJlj 




j^^l ^"ji SJajlj tjoSij sp 2 iJ^il ifttf 2p il^lii ^ 2S dlli JaU : (V) JSLiJI 



sp 2 dili Li (1S) l y~ T j J ±j* Jlji £3 j JS" ^ (Sp 2 ) ^jSUi ^ Jajl 6Jixj 

. (A) JSLiJl ^1 (JT) ik>l j ^1 -kjlj^l <j-« lJl» jikij l ^ jiJl 



H 





(p-p) 

JT *kj| j 



..H 
a($pi' 2 - s) 



-> c = c 



H 



(sp 2 - sp 2 ) 



jt ^.jSCJ 2p ilt&l J=^i t a l j iJ siJ sp 2 - sp 2 iS^i : (A) j£jJl 

^yji 5J*>^ &j| j <^j?Jl ll» tij^; : (C 2 H 2 ) ^l^SiS *ijj>- JXi j sp j-s^j Q 
ii^Vil ,y Jb-lj dili Ojjj^il ^ji JS" ^ 2S dili JaU- pJo aJUJI oIa ^ j 1 (Jt + Jt + G) 



Tl T T T 



SP; 



1S Z 



2S 



2P 



2P 



2P 



Tl 



"IS" 



T T T T 



sp 



2P 



2P 



Sp ^iOi 2p »J}UI JL»-lj diii ^ 2S dlii JJU : CO JSLiJI 



ft 

. \ A • U-g^o JajjJl ( jJl^~ , ' > ^ "lS^tT dUii' j ^jla^ (^.AXA L-gJ ( j~>JbJl Sp ( _ 5 ^Ji b\ 











h — c = c — h <- h(s^sp^ c c dSe) H 





jJbj-.SH *ti>>- ^ iijIjjJl _>SJ : ( \ • ) JSLiJl 

ikjlj ^yi^ii JjujI (_$jLvj oUj iJ^P oVS" lilj (O) <LoU-l ^aj'j Uc^" o^J dr ^ 

. (2 Jt + O) aJ"^! ikl jJL ur «^3 oU j ^xSGl ^jL^ ^JbJl j jS" SJU- ^ j . (Jt + O) lulu 

(C , H) oU^j^jj-L^Jl 




y : r 



UJI 



(C n H 2n . 2 ) 



t 



t 

(CHJ 



y 



(CH, n , 



(C„H, 



(Alkanes) (C n H 2n+2 ) CibtS^I X-\ 



4jcLL<J| jJj$ Jj.X^i\ SJLf- <Lw^J (_£jI>sJ t 4SU2JJ jj| j^LyS^JI J J jXJl JLxj 

. ^yLo^SGl JsLiJl 5LAS iUiGl oJla ^^jj oLil jJl ^1 

k_s I Ju*> t (^c^v? ^jlp : n C n H 2n+2 4JLUJI ^^p oUlSGbU i»L*Jl i^^aJlj 
^.^2.1 1 j frU-w-Vl jjjo ( \ ) JjJbJlj . jjj^ oljj ^1 5Jb-lj jjj^ i>j^-<Jl oUlivJ^I ^^U- 

J^^L- Jiw ^Js> ^y.^ iS <_r^ oUliG'bl I l y2jJi jLUJl oUjij jL^vaJMl oU-j^j ajjj^JI 

. <Lj<jL> 



(C r c 10 ) camsm .0) j 5 jb. 



(J*.) jLUJl 








HY- 


ur- 


CH 4 


jliwJl 


A<\- 


WY- 


C 2 H 6 


jLMl 


n- 


uv- 


C 3 H 8 


jUj jJi 




^rA- 


C 4 H 10 


jU j-Jl 


n 




C 5 H 12 


jLJl 




<u- 


C 6 H 14 


jLi^Jl 


<u 


V,o- 


C 7 H 16 




HI 


Vo- 


C 8 H 18 


jkSNl 




io- 


C 9 H 20 


jU jJl 




r>- 


C 10 H 22 


jl&jdl 



Jsl^ ^ jstVl 4^J! U^o oljU ^ JjVl iujVl jl gss-j JjLJ! JjO^J! ^ 

aJ»...^.H j ( o~\) ^jaS<JL L»jLwl ^yf^j oUlSGVl jl cJa^- , y dJj] Ju V j t (<_^>Y 0) 43 jJJl Sjl j>- 
CH 2 j AJjjjJl 4J.. l^J Julj^ ^jJl oLS" j^Jl iLJi^ Lo-~J ^s- *L-UJ! J^iil si j <. (C n H 2n+2 ) L\J iaUJl 

. *u*jLJ! A-LwJ^vJU 



AA 



(Isomerization in Alkanes) oblSD^l ^ J^LulJf 

. C 4 H 10( _y9 JL>JI j^l^5^j^l4Jt r ^l ( j^djLgJj! ^Jjibj^^L^^j^Lj^^y?! j^I^oU153VI ( _^2j«j 
( jS3»j SI t olSCJ Vl ^ j y.j^>\ olji iJs- alj LJ5 oLSCJ V I ^ o*A5Lii« ^ j^-j aJU^-I ^tajjj 
. jlj jJl *t£y>- Ui" _^5U 0j^5 olji ^jl _pJ ^l oUl53Vl ^y> Ijlj aJL^-VI oJla jl : J 



CH, 



CH 3 — CH — CH 3 



CH 3 CH 2 CH 2 CH 3 



■ »lj*>-Vl cijL^" (Isomerization) 

E jWH I T!^. iLwLJl ^ j^53l olji jJip jtajl LJ5 o^LixJl iJtp JU^-I ilijjj 

jsi^b ^Ui jsndi ^jLj C 20 H 42 jL. o^L^u 




UUi: ((IUPAC) liL^VO UJgllj i>Jl JjjJl jUjVI a^pl 
oUaj j^j^53l olji jjlp ^^JLp Jjj ^xJl i^j^l 3.J53I o 153 V I 

. ( \) Jj-bJl >Jl ^1 U$J ^ (jl) (JaUl l$Jl 

. jlJ t jUj <. oli>L? t oli^ ! ^ j Uj-aS Lg^o-^J oJL>-l j_JjVl Jjuj^I j 153 VI ^1 k— > 

: ^y'lj *p jjiuJl J-w o*)LJl oli oUjjj5jjJUgJl <u«^J 



U^l iJ53l 



CH 3 — CH — CH 2 — CH 2 — CH 2 — CH 3 



CK 

I 

CH 3 — CH — CH 2 — CH 2 — CH 2 — CH 3 

1 2 3 4 5 6 

:(R-) SuLSJ^I Cllfij^til *Jom~ JjJL^. 





^-0->c-<»Jl 








CH 3 - 




CH 4 




C 2 H 5 - 




C 2 H 6 




C 3 H 7 - 




C 3 H 8 




C 4 H 9 - 




C 4 H 10 



. jL-S^ J^> - 2 JjLJI JltJI ^ oISGSM jl <j\ <, jiSfl 
J? 5 "S^*^ ^IsLS^Jl |»Jj>6i^i ^uLSG^I ipj^jswJl 

( . . . <. ^l-jj ' ' " J^? 5 -^' iJLp C^' ol£J\ll ^\ 



CH 3 CH 3 



jijj-j - 3 1 2 CH, CH CH CH, 

' ^ 6 2 3 4 6 



CH 3 CH 3 



oL; _j~> U-^^j*^- 3t2<.2 CH, CH C CH, 

' 4 3 2| 1 d 

CH 3 



CH, 



CK 



CH — C — CH V 

3 2i 1 



<l>L;jj; J™* ~2 " jjj^ "2 



CH 3 CH 2 CH 3 



CH, CH, CH CH, CH,CH CH, a 

7 6 5 4 3 2 1 



oLj! - 2 - J-Lj - 5 



CH, CH, 

5 4 



CH, 



■ C CH, CH, \ 

3| 2 1 

CH 2 CH 3 
CH, 



CH — 



CH CH, C — CH, 

4 3 2i 1 J 



CH, 



ol^j j-i^ Ji'jti - 4 i 2 i 2 



. oljJLSlj oIp j^j>wJ| oJLa ^-^p ^rcti OP) JjJ^il j 1 j^j>t»cjl jl ojJUl dAJu lgJ>P op jii 



.(CFC)jjiiJlj 



ais,l 


_jxjl ^ p-w-Nl 








F 






CI 






Br 






1 



CH, 



CH, CH, CH CH CH,CH,CH, 

1 2 3| 4 5 6 7 



CI 



CH, 



CI 



o h_» - 4 - jj jis - 3 



CH, CH CH, CH CH, \ 

1 2 3 4 5 J ™ 



obi; - 4 - jj jK - 2 



CH 3 

Br CH, CH — CH CH, I ■ CI CH 2 CH 2 CH 2 CH 2 Br ■ 

1 2| 3 4 4 3 2 1 



CH 3 CH 2 CH, 



CH, CH, CH CH,CH, — CH CH, 

7 J 6 5 4 3 2 1 



J_iyj - 2 - j_y - 5 




CH 3 CH 3 



CH 3 CCH 2 C— CH 3 \ 



CH 3 CH 3 



CH 3 CH 2 CH 3 



CH 3 CH 2 CH 2 C— CH 2 CHCH 2 CH 3 T 



CH 3 



:J,xS3^l OlJLJLfc Jl_>l^l -\ 



Zn/HCI 



CH 3 I 



CH, 



4 3 



1 Zn/HCI 



CH 3 CH 2 — CH— CH 3 



CH 3 CH 2 CH 2 CH 3 



Br 



in 



JpUj ^ j-s^jj RMgX 
jiiSfl i>?-jj Mg £° RX 



ijbJujX. ■-fi.Lul y=i -V 

RMgBr+H 2 — > R-H +Mg(OH)Br 
: *LJl £. CH 3 CH 2 MgBr jpli- dUi JH.j 



CH 3 CH 2 MgBr+H 7 — ► CH 3 -CH 3 +Mg(OH)Br 



3 "3 



RMgBr + RBr — ► R- R + MgBr 2 

: JjuJI a^j^ ^ CH 3 CH 2 -MgBr Jpli- ^ jUj ^Jl J:r ^J dJUS Jli*j 
CH 3 CH 2 - MgBr + CH 3 Br — ► CH 3 -CH 2 -CH 3 + MgBr 2 



: (Wurtz) jj j-x^ J^liu -i 

2R-l+2Na — ► R-R+2Nal 
2CH 3 CH 2 CH 2 l+2Na — ► CH 3 -(CH 2 ) 4 -CH 3 + 2Nal : dm J± Jli*j 

d>Jb>sJ jl ^>!>UaJl j ls^?u> ajl j>- 4>-j2 jJl jl j jiSGlj jlSvJ'bM (j-* -^c^ J*4>- jr^r! 

JjtJ jJlgJl oljS jU (J->£ * * -Y * ) aJIp ajl y jl ^^j^jJl * jwi ^1 JaJiJl ^ ytj ISI j . JpIjJj 

: iiVl 4Jl^£Jl iJiU^Jl ^~j>- diSi j tc)lS3Vl ^ US' jl \Jy>- ^ jjJ-^I ol jS J^> 



R- H + X. 



Sjl^ jl 



> R- X + HX 



Br 2 j] Cl 2 = X 2 ^ 

k_ij*j La j-»J X Sj jj ( j^>-Jj.A ? gJl oji Jlj^ol j»J <bl 



CH + CL — > CH, CI + HCI 



CH 4 +20 2 



2C 4 H 10+ 13O 2 



C0 2 +2H 2 + 210.8 kcal/mol 
>8C0 2 + 10H 2 O + 688.0 kcal/mol 



. y t £ olji Cw j\ ( j^-o->- j^>sj ^^jI dUu Lp L& j^Ij La _/^J ' ^ Ji^ ^Ij^ <i>^J <_5^ p 

CH 2 

H 2 C CH 2 CK CK 

CK 



H 2 C 



CH 2 H 2 C 



CK 



H 2 C 



CK 



\ 



H 2 C 



/ 

CK 



CH 



CK 



CH. 



Luj^I^j L_*> 





H 3 C CH 3 





CH 2 CH 3 





. <LoL>-l I g Ig'ljJ ^| 



o 

jj&*3 a1sj\ jJl Ajjlj jl I 1 * (_£jL«J ijljj i^JjU 4i5w>j 



CH, 



1)H 2 S0 4 



CH 2 CH 2 CH 2 



H 2 C 



CH, 



HJNi 



2) hLO 



'A 



CH.CKCH 



H OH 



H 



2 i 2 

H 



Cl 2 , Fe Cl 3 



CH 2 CH 2 CH 2 



CI CI 

^.JjiJJJ^ " 3 t 1 



:(C 4 H 8 ) plj^^ jj^lj l di! ! 



: (C 6 H 10 ) o^A^^Jli (C 5 H 10 ) ol^i^^l 

Ul Ji^lSl Ji^M . ( i » A = ^JkuJl ^U^JI JiLlJl ijlj) U^laJl UjjJlj ^U^Jl Lljj 

. (Boat) jUJl jsLi j t (Chair) ^ ^5Gi jiLi : <. j^^^a -^j^ ( ^ • ) jLvi^jis^LJl 




^jiL>«_« ilL_as jl 



. ^ikJi y»- a*\^> ^A^iwj (jJUi (carbon black) ^-J&\ s yJ\ ^Js- Jj-^>JJ SJ j\ 5^b> Q 
^-1 j (jLki ^.ai^iwj cjlS 1 (_$JUl (CHCI 3 ) j> jjjiSGl : Jju i«lgJl oLS" ^Jl jujuJI j^v^j ^ 

: (Naphtha) liiuJl -V 

. oUUaJl ioLv? j (Dry Cleaning) oUJl t_«Jidl ^1 y>l ^ 

:(Mineral Oil) c^JLail cxjjJl -X 

. (Laxative) s-b^JJ ^JLis' Uajl 
:(Lubricating Greases) 

:(Petrolatum) J^>lJl -0 

:(Paraffin Wax) j_Jl -1 



. iJbjiVl flkJ l2J» O^JJV J*f-lj^V 1 C 4 H 10 ' C 6 H 12 ' C 6 H 14 

?obo J-^- ~ 3 - j^jji - 3 i oL> jjjj^jjj - 2 t o Ij j^j - 2 

. JjIjl>JU iiU^^I jj^ U->bU- ^rj- 5 » 3 UJ oU^j^S'jjJUgJl 4__Jj 1 

ol^j _ 2 t oL~5^a — ^ t jlxii J-^ 5 <_yb - 3 1 3 t o^~* — ^ ' oL^S^a - 2 

: iiSM oLSjJJ aJLJI ^sJl ^jl 1 
oIj j~> (J-^- <_$^^ " 3 1 2 't' ■ obo J-^- _ 3 I 

. jbo - 3 - jjjK - 2 J . Jei - 4 - J-V ^ybS - 3 1 3 

. jhS" jl ^b* - 5 i 2 J . jUj^o - 3 1 2 1 2 -» 

. OL^a JJl ^b* - 3 4 3%* - 3 4 2 4 2 3 




CH 3 CH 2 CCH 2 CH 3 CH 3 CH CH 2 CH 3 v CH 3 (CH 2 )CH 3 i 

CH 3 CH 3 

CH 2 — CH 2 -a CH 3 CH 2 CHCH 3 a 

I I I 

CI Br Br 

C 6 H 14 - C 4 H 9 Br - C 4 H 10 1 ] 

C 3 H 6 BrCI J C 4 H 8 CI 2 - C 3 H 6 Br * 

: ^yU Lws JS" ^ ^^^Jl i<L>-^l 
: ^ Ul£)l Jus jJI IUu*aJI ^ 
C 10 H 18 > C 3 H 8 * C 4 H 4 - C 6 H 12 i 

CK 

I 

: CH 3 — CH — CH 3 ^LUl ^Ml T 

. O^jjJjI ^ • olS j^jjJjI . ols j^j J^- 4 " 3 ^T* . ois j*j J^~° ~ 2 l 

CH ^ CH 2n2 CH 2n+2 v C H 2n ! 

n n n 2n-2 n 2n+2 ^™ n 2n 

. ol^j J-~~° " 2 . jj . OL^SC*— ^ ^r* . ols j^i J-^~< (_^^ - 3 4 2 I 

: C 3 H 7 MgBr -V j^j ^j~~jJw J^j^j^ ^ ^sLSl o 



iJLe- SJUi CjLS" j^aJl oJLgJ j l <to*>^J j»l Jajlj y\ oJL* OjISI *l j olji iiplyia iajljj 



o^jj ^LjJl ^<>_«Jl 01 



dDu j (Olefins) oluiJ jVu ^^-^ t» jl oLiGVu jjj^SGl ol ji ^ 
oLS'^JU c-w liUj ^oLSj^Jl oJla Li i (Acetylenes) oLJLi^Vlj 




o o olji 4j*)\1i iL/2Xo o d. ~>- i ( JT + ) iobj ilajlj jjjjSsj ^ jjjj^vJl Sji -i5 ji^J LsJLlp 

I ^ylj La-S^ <. j^j^SGl 5ji J j^- Jajlj jJl o j&j <• a (Jf-* 1 (Sp^) £jj l-g.'-. j >c-gj 

jy* ^ (a) iklj (sp 2 ) iJ^l ^ olsOi j>.|j& | 

C^>ijj (j (Jt)oUj ^xSCy I j j& dUJbj U-sjI j-^i lS 

'. io^l oLo jJl A>s~p y Lq-S' (O) 4iajlj (_£ jl~~<Jl 




j^jLc-jLJI UJl 



.01 jjaJl jJUl 



H 




50^ 




P, ^2) H 

C ^sp 2 gsp^ C 



H 



H 



H 



H 



i 





C-^C 




H 



H 




H H 



JT 

c — c 

Jt 



Jt j 

V 



H 




H 



H 



/ t\\ 



a 4k>l j 



H 

1.33A 



\ ' \ 




(HOCH 2 CH 2 OH) 



(JT) 

ob^SG^I 4_blp il yl Ja^vol (C 2 H 4 ) l jJJiy\ -Xxjj 

. Sp 2 iJ^il i y- i^Xj diSij Jb-lj jl^wo ^ 



iiul^ ij-o-*^ i*jLi oLiG^I il y t C n H 2n ^ aJLUJI ^^p oLiGbU a^UJI i^^yaJl 

c)LS3Vl SjLgJ ^ (jl) ^jaaJl JjUlwj (i—9*J olji .iJlxJl ( _ r uij ^Js- (J i^JJl jl^G^I ji— I (j- 







olji iJU- 


CH 2 = CH 2 




Y 


CH 2 = CH CH 3 




r 


CH 2 = CH CH 2 CH 3 




i 


ChL 
1 

CH 3 — C = CH 2 







J\ J\ jJ^l ol ^Jdl ^j^u oLiGVl Jlp i>xwJJ (IUPAC) iiLjjl ^ JlpI y jJa; dJUi5j 



. Ski J\ dJLL" Jl ^J, VI iJ>JI ^ (»J iaJj iJbsJI Ski ^1 Sj^x?^ <ikJ_^o (J ^k jlx^tJ V 
SJ^I Slta^l J jJ* US'j^Vl jXini joidiskui^ ji^ |f 

CH 3 CH = CH CH 3 CH 2 = CH 3 — CH 2 CH 3 
CH 3 CH = CH — CH — CH 3 

1 2 3 4| 5 

CH 3 

: SJ^I oLS'j^Jl I_w- :Jl^tu 

CH, 
I 

CH 3 CHCH = CHCH 3 Y CH 3 CH 2 CH = CH — CH 3 | 
I 

CH 3 



Cis-Trans-lsomersim (ju-b-^) oLu£ftfi ^ J^LaiJl 



t^^-JL^Jl JbS"L±Jl o yolk ^yi-wJ La jgla" j^j^SGl ^J>J^ {jt> S-SLJiJl Ski ^Jl J SJljjjJl SiLc-^AJ S>< 
La.AlP o jj&UaJl ojjfc LJLjj t j^jjSvJl <ko j^Jl oIp j^j>t<Jl jl olj JJJ <UP-I jjill <iwwlSl ^Sl j^JL 

. ( 2j~^ik>s^ SJhiSl Ski jJl J j Jji <j-° JSC jlxL^uJl jlxp j^j^JI jl jlJjJLII j jSCj 

i) ^Jjjj jLlLyal«Jl jl^p J*»^j5-<Jl j jS\J LaJJJ*3 t ^Ixjj) ^5 k_i ^>J| jl 

^^^aL^JI J Lois' ISJ U I k_i SlSLiiJJ ^1 oUjMI ^f^ij 
S-^ju^JI o'ASLi^Jl jl tj} ■ (^>) k-i >>^L> SiSLii^i! ^JiLia (j^l ji 

jj SJ^I 4_L f U > yij t oL^sJ^L kdS t_ak>sj 



astjj jjSi i_JUJl ^ aJI 



1 ^ On 3 . 



:<dlal 



CH, CH, 
\ / 3 

C = C 
/ \ 
H H 
,-2 



CH, 



H 



f 



\ / 

C = C 
/ \ 
H CH, 



. j»l*Jl Lg5" jk. diliS j SJLj^iJl LgJLk' J t_iL>J L> ULi S^x^Jl o^lSLl^Jl jl Jl SjLiVl x> N L*j 



. jLUJl 



»jL-ij t_^_^> 
(j^jj - 2 - ») jl_ J_c- 



iOLLfSllal ^Ujbj^Jlll lLuI^jJIj iUlj^jaJl ^tuall J^Jl»- 



jLUJl i>-jj 

<J-> 






^1 




\ * Y- 


U1- 


CH 2 = CH 2 




T 


*A- 


Uo- 


CH 2 = CH — CH 3 


otiJJi 


r 






CH 2 = CH — CH 2 CH 3 






*+ 


^n- 


CH 3 CH, 
\ / 3 

c = c 

/ \ 

H H 










CH 3 H 
\ / 

c = c 

/ \ 

H CH 3 






r* 




CH 2 = CHCH 2 CH 2 CH 3 








rv 



> >- 



CH 3 ChLChL 
\ / 

c = c 



H 



/ \ 



H 






<J-> 








rn 




CH, H 
\ / 

c = c 

/ \ 

H CH 2 CH 3 







To 




PH 
1 

CH 2 = C — CH 3 







\ z 


\ < \ 

Hr 


f""H — /""HOU ru OH f""U 

Un 2 — UMUn 2 Un 2 Un 2 Un 3 




"I 
\ 


~ i 


\ Y » — 


PH PHPH PH PH PH PH 

>_>n 2 — ijni(n 2 un 2 un 2 un 2 iin 3 




v 

V 


ur 


\ 


CH 2 = CHCH 2 CH 2 CH 2 CH 2 CH 2 CH 3 




A 




AA- 


CH 2 = CHCH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 







Wr AV- CH 2 = CHCH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 V 




c — c — 

I I 

H OH 



H + / 



\ 



*■ C = C + HO 

/ \ 



H SO 

CH 3 CH 2 - OH L 2 17Q 4 > CH 2 = CH 2 + H 2 



0" 



CH 3 CH 2 OH 



H 3 PQ 4 , 



220-200 







ALO, 

CH,CH_ OH * °> CH_ = CH, 

3 2 ^350 2 2 


+ H 2 










95% H.SO, 

CH 3 CH 2 CH 2 OH— 









: SjlVl aJaUJI 

KOH 

CH 3 CH CH 3 + CH 2 = CHCH 3 + KBr + H 2 



Br 



KOH 

CH 3 CH 2 CH 2 CH 2 Br CH 3 CH 2 CH = CH 2 



■1 



-1 



: (Vicinal Dihalides) jjbtiil JjSlSfl C>* ^^t^^* D- 1 " r 

CH, CH — CH CH_ Zn > CH.CH = CHCH + ZnBr, 
Br Br 



2Cn H 2 n + 3n0 2 ► 2nC0 2 + 2n H 2 + illl. 

CH 2 = CH 2 + 30 2 ► 2C0 2 + 2H 2 + 5SU, 

\ / 



C = C + H, ^ U » — C — C 

\ 2 JpL " || 

H H 



. ojl j1Ll<JI J^-LiJl lm^- LgJL^>- 
:(X 2 ) (2lxsJL^J1) cAJu^JI^I 2^Ub! V 

X 



C = C — + X 2 /CCI 4 ► — C — C — 



X 

I I CCI 4 I I 
C = C — + Br 2 — C — C - 

I I 
Br Br 



CCI 4 

CH 2 = CH 2 + Br 2 -*> CH 2 — CH 2 



Br Br 

ji "2 ( 1 



CCL 3 2 1 
CH 3 CH = CH 2 + Br 2 CH 3 CH — CH 2 



Br Br 



CI 2 /CCI 4 

CH 3 — C = CH 2 + — ► 



H 



. SJhiJl ik>l jJl ^ j^-j JJaS' j>j jJI o jJ *U^>-I 



:(HX) jo^jju^il CjIjuJIa 2^Lbi Y 
: Ail ^jIp ^1 j(Markovnikov's Rule) i_s jSoi j5 jU SjlpU J^LiJl jj£>j 

HCI 

CH 3 CH = CH 2 *- CH 3 — CH — CH 2 



CI H 



CH, CH, 

I HI I 

CH, — C = CH 2 ► CH, — C — CH 2 

■ 2 11 

L^J^ J^" Z |-| 



_jS>JIH z S0 4(J ^-6l 



CH 3 CH = CHCH 2 CH 3 + HI 



H + 

CH 3 CH = CH 2 + H 2 ► CH 3 CH — CH 2 

II 

utyjj - 1 OH H 



CH 3 

H 7 0/H + 

CH 3 CH 2 C = CH 2 — * 



(c n H 2n . 2 ) (cjUJLioi^i) cAjuis^i r-r 



jU (Px,Py,Pz)2p *J^1 2s dili ^ ^ j^^SGl 5 jJU ^ jUJl jIjuJI jl Uj 

j jScj (ikjl ^Jl j y^<> oL>JU) 2p *J^i1 {ja Jb-I j dili ^> 2S dili -kU- ^1 JUjJ jJj^l « 




^ '1 ~_r 



(yne : ^1) ^kUi ^j^^-j VI ii^j ^» ^J^VI ^ oLsaVi 
olsgVi ^ juji j* lsj t JjLUi j-^jVi j (ene : ^) ^kui & Vju 



CK 



CH, 



H — C = C — H C = C — CH — 

1 



c 

2 



CH 

3 



CH, H 

4 



C = C — CH — C — CH, 

1 2 3 4 1 5 

CH. 



■ 1 - ^bS - 4 t 4 



CH CH C = C — CH CH, 

1 2 3 4 5 6 



CH, C = C — CH, CH, 

1 2 3 4 5 J 



lrj-2 



C^J^ldl^ljl 



^jjLjj— j -1 _J ,*_jLJlJ 



CH 3 C = C CH 3 HC = C — CH 2 CH 2 CH 3 




AJulS^U <L£hjjLfi}\ j-aljsJl 



a ol 



^ ( 

jLUJlj jLf^aj^l oi>jj ^y^l JjJi>Jlj . i^-jjJl oJla JIL ^jiJl ol iLJuJl ^ 



: (C 2 -C 10 ) oLuisJ^i ji j^i (_yiaJ oL^ili ^ j-^i jig^-i^i jj =(r) J^jl?. 





jlfsfljMl i>-ji 
<J-> 








Vo- 


AY- 


CH = CH 


C 2 H 2 




YV, 0- 


W,V~ 


CH 3 C = CH 


C 3 H 4 




\ 




CH 3 CH 2 C = CH 


C 4 H 6 




TV 


Y*- 


CH 3 C=C CH 3 


C 4 H 6 




i • 


<\A- 


HC=C CH 2 CH 2 CH 3 


C 5 H 8 




00 


^ • \- 


CH 3 C =C CH 2 CH 3 


C 5 H 8 


tjd^ 


y<\ 




CH, 
1 

CH = C CH — CH 3 


C 5 H 8 




VY 


Hi- 


CH = C CH 2 CH 2 CH 2 CH 3 


C 6 H 10 




A*\ 


<M- 


CH 3 C = C CH 2 CH 2 CH 3 


C 6 H 10 


^jLwS^a — Y 


^ • » 


A«~ 


CH = C CH 2 CH 2 CH 2 CH 2 CH 3 


C 7 H 12 


^buA - \ 


HI 


V- 


CH 3 C = C CH 2 CH 2 CH 2 CH 2 CH 3 


C 8 H 14 




\o\ 


lo- 


CH = C CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 


C 9 H 16 





UY n- CH = C CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 C 10 H 18 ^^-^ 




^ ^ ia—j ^ (Vicinal Dihalides) 5 jjl^ijl J^T^I .aJIa ^Lo HX ^>>- £jj | 

:NaNH 2 Jlo4jji50pli 



CH 3 CH = CH 2 



Br, 



1 KOH(J^) 3 



CH 3 CH CH 2 <J^> 



NaNH, 



*CK CH = CH Br 



■>CHX = C-H 



Br Br 



hi -2 c 1 



j^jjj Jo^J jj-,^ 
^lli l _ 5 -o-~-> ( j_^-jJU 



CH 3 CH 2 CH 2 Br 



• 6y 

CH, CH CH, 
I 



Br 



CH, 
I 

CH — C — CH 
I 

Br 



(Geminal Dihalides) <L»1 J^J^I JJl* y> HX j^y*- 



Br 

CH 3 -CH 2 -C-H^^CH 3 C = C-H 



.JU- 



JU. 



01 



Br 

bJ -1 <. 1 







Br 




I 

CH 3 CH 2 CH 2 — C — 
I 




Br 





C 2 H : j twJLwJl 



2H — C = C — H + 2 Li 

e © 



:JH* 



e © 

+ 2 H C = C : Li 



H — C = C : Li + CH 3 CH 2 CH 2 CH 2 Br * H — C = C — CH 2 CH 2 CH 2 CH 3 



-1 



Li^ -1 











CH 3 C == C : Li + CH 3 CH 2 Br — 


»- 



: io'bll otAf-LiiSU j-« _y> US' iLucu^Jl oJLpU^JI 



4 3 2 1 

CH 3 — C = C — CH 3 + 2 H 2 



Ni 



CH 3 CH 2 CH 2 CH 3 




: ^L^Jl JuJLgJl (jjj^cJ j^iwj JpliJl jU t _y j^^" >■ ^ ■ L^>=^ 

Br Br 

CH, C = C — H Br? > CH — C = CH Br? > CH — C — C — H 
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CI CI 
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iJajlj Lgj JL?- jj ^^Jl iJliJ VI cJ\jy^ jjJugJl H 

a yiUi ^1 ^Ljbiil SJajl jjl J _p- ioljjjJl SSlp^M 1— > 
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